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One hundred and ten thousand volt, double circuit 
tower line in Don valley, Prince Edward viaduct 
in background. 


Municipal Loads, November, 1938 


NIAGARA SYSTEM 


25 Cycle 
H.P. Popula- 
tion 

PSCTONT pone S77 1,993 
AgiNecuIT —2.- 175 PV. 
Pause Graig 22 i i 452 
Alvinstonie 22222 93 643 
Amherstburg -- 881 2,879 
Ancaster Twp.- 377 NaeNe 
Arkon eee oe 59 Al5 
AUrOIO: siges—a— [210 2,758 
VION a aes F209 C1995 
PRT ieee dee 194 770 
Baden) . Si2s— > 35 Pave 
Beachville . ___- 43| PV. 
Beamsville ~~~ 420 ~=—‘1,208 
Belle River ~~~ 163 748 
Blenheim —----~ 531 1,755 
Bivthe ss ee os 107 624 
BOUOn 2 aa. s4 aecte 569 
Bothwell  ----- 127 642 
Brampton —~---- 2,764 5,568 
Brantford ~-.-_ pS*t50" * Siez732 
Brantford Twp. 791 V.A. 
Bridgeport ---- 124 PNG 
BigGaGn =e 82 PV: 
Bronte 2.4-—2=¢ 176 Ey: 
Brussels 2.2. 136 787 
Burford ~_-_--_ 165 PVs 
Burgessville —__ 49 PV. 
Caledonia  __-- 343 1,370 
Campbellville 34 Ne 
SeyUGG ance eke 135 674 
Chatham? .2sce= 6,363 15,910 
Ghippawa 2.27 30] 1,187 
clifford, —o.so. 8 | 44| 
Citon 22. 506 =: 1,865 
Somber. .22scc. 167 PV, 
Comm 222.0 80 PY, 
Courtright ~--- 47 286 
Dashwood ~____ 80 PV: 
Delaware _____ 62 P.V, 
Dial ost 540 ~=s—',,70! 
Dorchester ____ 122 P.V. 
Drayton ______ 115 566 
resden oc. 378 1,468 
Drumbo ____-_ 93 PV. 
Dubin: 86 PN. 
Dundas: <<... 1,887 4,757 
Dunnville -____ 1,150 4,001 
BLY ais eee 254 776 
Elmira... 72\ 2,063 
Se > ne ae 366 ~=1,138 


H.P. Popula- 
tion 

RID romeo 114 449 
Pheu 225 64 238 
Erie Beach —.—~ 12 25 
EsseKcpeo eat nas 460 1,798 
Etobicoke Twp. 6,463 VAG 
1) ee 485 | ,629 
Fergus 2 =e ae P,055° §2;/85 
Fonthill 2oeeee 128 803 
Poreshuee ea 455 1,586 
Forest Hill _--. 7,564 9,147 
Colt et eee 7,618 14,119 
Georgetown --. 1,331 2,189 
Clencoo-. =. 194 778 
Goderich, 2 —— 1,252 4,336 
Granton o2.2.2 60 Bev 
Guelph eas 10,223 9 °2:14455 
Hagersville --_. 404 1,345 
Hamilton =—2-. 103,340 154,020 
Forrston. ne. 353 L273 
EIGrrow! = sea o 397 918 
Monsoly See. 174 719 
Hespeler —--_- AES) se ¥oyl 
Highgate o2.-2 fie 327 
Humberstone __ 424 2,563 
Ingersoll: 22233 2410 Poul? 
Jamis 2-54. -= 187 504 
Kingsville ----_ soy ee ARDY. 
Kitchener 22-_- 20,674 32,650 
Eombeth ean. 149 PV. 
LeSollomen sas 219 782 
Leamington -__ 1,618 5,340 
Listowel “25 022— O39. 2519. 
London! =.= s— 36,/37 © 73,09 
London Twp. -- 570 V.A. 
Long Sranch =. 14121 “4.099 
od ee aa 188 613 
Livnctanie: etree 93 PiVs 
Markham __-__ 344 31,112 
Marina 2200-6 8 | Pv: 
Merritton ~____ 5,689 2,543 
Milton 222 oe | 098 1,785 
Milverton =.-2. 374 987 
Mimieo: <2i32 YY a Maen Mt 3 Ae) 
Mitchell ii. 521 i577 
Moorefield ____ 31 PV. 
Mount Brydges_ 95 P.V. 
Newbury _____ 40 276 
New Hamburg. 499 1,464 
Newmarket _--_ 1,512 3,526 
New Toronto __ 7,027. 6,848 


Niagara Falls _ 10,134 


H.P. Popula- 
tion 
Niagara-on-the- 

Faker se ees 477 1,563 
Norwich se. = 385 1,174 
Gakvillewe== se 1,094 3,868 
Oil Springs); eee 472 
Otterville... Ris PV, 
Palmerston’ 22s 484 1,410 
Part@tae eae 1,369 4,315 
Parkhill? 22 ee 183 997 
Petrolia: _222=e= } 070°: =2,720 
Platisvile s222== 8| P.V. 
Point Edward __ 1,265 1,252 
Port Colborne _ 2,080 6,196 
Port Credit 22 817. ~=+1,755 
Port Dalhousie — 655 1,459 
Port Dover ~-__ 364 | 665 
Port Rowan ___ 83 666 
Port Sionley <2 5 296 741 
Preston, 1.225 2,997 6,294 
Princeton. =sa== 103 P.V. 
Queenston ____ 124 PV 
Richmond Hill_ 429 1,268 
Ridgetown —___ 554 ~=«1,983 
Riverside —-2.2 1,062 5,017 
Rockwood ____ 116 PV. 
ROUNGVa neo see 180 724 
St. Catharines. 14,012 26,834 
St. Clair Beach_ 76 100 
St. George —~__ 138 Bove 
St. vacobs. 22 296 PV. 
Shy MOrys <a 1,401 4,023 
St. Thomas ____ 8,024 16,088 
Sarnia’. 2.2. se 8,991 18,230 
Scarborough Twp. 4,114 V.A. 
Seaforth. 22.5 533 1,717 
SMMICO6 2 oes 2,251 5,614 
Smithville ~~ _ 285 P.V. 
Springfield ____ bl 365 
Stamford Twp._ 2,435 7,842 
Stouffville -____ 237 1,155 
Stratford _____ 7,008 17,555 
Sirathroy aoe. L196" 2911 
Streetsville -___ 152 636 
Dutton ee ee 176 831 
Swansea —___. 2,890 5,504 
Tavistock 2222 552 ~=—s'| 034 
Tecumseh _____ 304 2,432 
Thamesford ___ 199 P.V. 
Thamesville _ _ 229 788 
Thedford i... 130 585 
Thorndale ____ 64 PV, 
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“Hydro” Progress in 1937 


By Dr. Thomas H. Hogg, Chairman, The Hydro-Electric Power 
Commission of Ontario 


XPANSION in the Northern 
Ontario field and unprecedent- 
ed increase in the service to 
rural power districts were 
two outstanding features of “Hydro” 
progress during the past year. There 
has, however, been a steady growth 
in the co-operative systems and once 
again the problem of future power 
supplies assumed prominence. ; 


SATISFACTORY GROWTH IN LOAD 


Northern Ontario Properties 
Comprised in the Northern Ontario 
Properties are generating and trans- 
former stations, and transmission 
and distribution networks scattered 
throughout the vast area forming the 


northern part of the province. These 
properties, under agreement, the 
Commission operates on behalf of. the 
Province. Their output is chiefly used 
in connection with mining develop- 
ments and for the municipalities as- 
sociated therewith. The remarkable 
expansion of the mining industry in 
Northern Ontario during th2 past 
few years continued in 1937 and was 
reflected in further growth in the 
Commission’s power load. The fig- 
ures for December are not yet avail- 
able but the following tabulation com- 
pares the loads for October, the last 
month of the Commission’s fiscal year 
and are representative of the growth 
during the year. 


GROWTH IN PRIMARY LOAD 1936-1937—-NORTHERN ONTARIO PROPERTIES 


District 


We! SRR Cad eek is 2 + i nem T 2) Aa 
Sudburyeand Hspanola a... 2285.0 


Abitibi 


Total 
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Peak h.p. Peak h.p. Increase 
Oct., 1986 Oct., 1937 h.p. 
4,115 4,812 697 
14122 14,611 489 
76,944 93,834 16,890 
4,182 5,013 831 
EceZ 2,708 1,006 
101,065 120,978 193913 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


Co-Operative Systems 

A steady, though less spectacular, 
growth in load has also taken place 
in the co-operative systems, as is 
shown in the following table: 


ADDITIONS TO GENERATING EQUIPMENT 


Additional power supplies sufficient 
to take care of normal growth in 
load of the Niagara system must 
come from large developments. In 
Southern Ontario, the undeveloped 
powers of the required 
international or 
Apart from 
which 
would inevitably precede agreements 
permitting the start of such develop- 
ments the actual construction period 
would be measured in years. Devel- 
opment or control of additional sup- 
plies of power from sources in On- 
tario, however, has been arranged for 
in several localities during the past 
year. 

In the Georgian Bay system, the 
construction of a new generating sta- 
tion on the Musquash river, to have 
a capacity of 10,000 horsepower, was 
commenced. It is to be completed in 
1938. 

In the Eastern Ontario system, the 
Commission, in November, 1936, ap- 
proved the purchase of three plants 
on the Otonabee river, the property 
of the Canada Cement Company. 
These plants are known as Douro at 
lock 24, with a capacity of 1,000 
horsepower; Lakefield at lock 26, ca- 


GROWTH IN PRIMARY LOAD 1936-1937 


CO-OPERATIVE SYSTEMS 


(Including Rural Power Districts) 
Peak h.p. 


' Peak h.p. Increase 
System Oct., 1986 Oct., 1937 hep. 
WAP aTa ince ae 989,275 1,094,504 105,229 
Georgian Bay 000... 26,555 29,310 2,755 
Eastern Ontario ...................... 111,421 125,395 13,974 
Thunder Bay occ 83,090 88,800 S710 
Rianitoulin BeP.1)).25 5. 138 138... oe 
OGAL 0.58 he ee eee 1,210,479 1,338,147 127,668 
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pacity 2,600 horsepower, and Young’s 
Point at lock 27, capacity 600 horse- 
power. The Douro plant was re- 
habilitated and came into service at 
the end of July, 1937. During the 
year the Commission also obtained 
control of two plants, formerly the 
property of the Quinte and Trent 
Valley Power Company. These small 
plants are known as the Sills Island 
generating station at Frankford, ca- 
pacity 2,200 horsepower and _ the 
Campbellford generating station of 
1,000 horsepower. 

In Northern Ontario, a second unit 
of 5,000 horsepower has been install- 
ed at Ear Falls generating station 
on the English river. It was placed 
in service in June last to supply the 
Red Lake and Woman river districts. 

To augment the power supply of 
the Nipissing and Sudbury districts, 
the Commission purchased from the 
Abitibi Power and Paper Company 
its plant at Crystal Falls on the 
Sturgeon river. This plant has a 
capacity of 10,000 horsepower. 

WATER STORAGE 

Except on the Niagara river, where 
the natural storage of the Great 
Lakes maintains a remarkable uni- 
formity of flow and diversions for 
power purposes are governed by 
treaty provisions, it is usually neces- 
Sary in connection with hydro-elec- 
tric power developments, to provide 
storage facilities to conserve the run- 
off in order to increase the flow dur- 
ing periods of low water. 

During the past year, the Commis- 
sion has started the construction of 
a storage dam to control Frederick 
House and Night Hawk lakes on the 
upper waters of the Abitibi river. 
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This reservoir will make more de- 
pendable the power available at the 
Abitibi Canyon Development. Certain 
benefits to local navigation will also 
result from this improvement, and 
the Provincial Government is paying 
a proportion of its cost. 


INCREASED TRANSMISSION & 
DISTRIBUTION FACILITIES 


During the year it has been neces- 
sary to provide increased transmis- 
sion and distribution facilities in 
many districts. 

In the Niagara system the trans- 
former capacities of the 110,000-volt 
stations at Hamilton, Thorold, Lon- 
don and York are being increased. 
In the Georgian Bay system an ad- 
ditional section was changed over to 
38,000-volt operation. This involved 
some new 38,000-volt line, extensive 
alterations in the auto-transformer 
station at Eugenia and the construc- 
tion of a 6,000 kv-a. auto-transformer 
station at Fergusonvale. 


In the Eastern Ontario system, 
about 120 miles of 110,000-volt cir- 
cuit was erected between Chats Falls 
and a new 15,000 kv-a. transformer 
station at Trenton. In the Thunder 
Bay system a 110,000-volt circuit 
about 100 miles long was built from 
Cameron Falls to a 9,000 kv-a. trans- 
former station under construction in 
the Long Lac area. A 450-kv-a. dis- 
tribution station was installed in the 
mining town of Geraldton and a 
200-kv-a. station was constructed at 
Beardmore. 


In the Northern Ontario Proper- 
ties, an additional 4,500-kv-a. trans- 
former bank was installed at Tim- 
mins and the newly purchased Crystal 
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Falls plant was connected to Coniston 
generating station. 

In all, nearly 225 miles of 110,000- 
volt transmission lines and 117 miles 
of 44,000 and less voltage lines were 
built. This is exclusive of the exten- 
sion to primary lines in rural power 
districts. Ten new distribution sta- 
tions were installed throughout the 
various systems and the capacity of 
nineteen others was increased. 


CAPITAL EXPENDITURES 
The extensions to generating sta- 
tions, transmission lines and distri- 
bution networks, storage works, etc., 
during the year have required capital 
expenditures of about $8,120,000 as 
follows: 


APPROXIMATE CAPITAL ADDITIONS YEAR 
ENDED OCTOBER 31, 1937 


Niagara system ‘s..0c0.. $1,225,000 
Georgian Bay system ........ 900,000 
Eastern Ontario system ...... 2,143,000 
Thunder Bay system ............ 723,000 

Manitoulin & Nipissing 
rural power districts ...... 11,000 

Northern Ontario Proper- 
AECL VASA, DIDO RM Gann h cr oU4 1,448,000 
$6,450,000 

Provincial Rural Grant 
UOC. 04.) on kee 1,670,000 
PUOGAL Gy 2. da. eee ee $8,120,000 


CAPITAL INVESTMENT 

During the year the total capital 
investment relating to the power 
undertakings of the Commission has 
grown from close to $306,000,000 to 
more than $314,000,000. Both figures 
include Provincial grants for rural 
electrical service which to the end of 
1937 had amounted to approximate- 
ly eleven and three-quarter million 
dollars. 
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RESERVES 

During the past year the Commis- 
sion’s financial reserves, including 
those for Northern Ontario Proper- 
ties, insurance, workmen’s compensa- 
tion, and staff pension provisions, in- 
creased from $90,285,772 to about 
$102,300,000—a gain of about $12,- 
000,000. The gain in reserves of the 
municipal utilities cannot be given 
until after the close of the calendar 
year but it is of interest to note that 
during the period of depression these 
reserves increased from $44,058,573 
at the end of 1929 to $75,187,970 in 
1936, a gain of $31,129,397 or 70 per- 
cent. The gain in the Commission’s 
reserves during the same period was 
from $45,881,750 in 1929 to $90,285,- 
772 in 19386, a gain of $44,404,022 
or 97 percent; notwithstanding the 
utilization during the depression of 
a substantial proportion of the con- 
tingencies reserve accumulation for 
the stabilization of wholesale costs of 
power. 

OPERATING RESULTS 

The summarized operating results 
of the co-operative systems and of 
the Northern Ontario Properties, for 
the year ended October 31, 1937, are 
approximately as follows:—(See 
statement on next page.) 


RURAL ELECTRICAL SERVICE 

During the past year there took 
place the greatest expansion in rural 
electrical service on record. The total 
mileage of rural primary lines ap- 
proved for construction was 2,300, 
substantially exceeding the previous 
high of 1,894 miles in 1930, and 
equalling in one year the mileage ap- 
proved for construction in the five 


previous years 1932 to 1936. Some 
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OPERATING RESULTS 


Revenue 


Co-Operative Northern 


Operation, maintenance, power purchased, admin- 


istration and interest expenses ...... 
Provision FOL FESCYVES ieee 


Total expenses and reserves 
Net balance (approx.) 


13,000 new rural consumers 
connected to the lines during the 
year. About half of these were new 
consumers on existing lines and half 
were new consumers on extensions 
built during the year. 


Further substantial reductions were 
made during the fiscal year in the 
rates to rural consumers. On De- 
cember 1, 1936, the service charge to 
ordinary farm classes was reduced to 
a maximum of $1.00 per month net, 
and in August, 1937, this reduction 
was extended to all hamlet classes, 
except to summer cottages using elec- 
tric stoves or other large appliances 
requiring a three-wire service. Insuf- 
ficient time has elapsed since the last 
reduction was put into force to de- 
termine the full effect of these re- 
ductions upon the financial operation 
of the rural power districts. The low 
rates, however, have unquestionably 
stimulated a demand for the construc- 
tion of primary lines to many areas 
not hitherto able to apply for service. 
The increase in the number of con- 
sumers on existing lines is especially 
satisfactory, as when these new con- 
sumers have had time to install the 
necessary equipment the additional 
revenue derived will partially offset 
the reduced revenues from existing 
customers. 
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were 


Systems Ontario 
Properties 
Fie ce ot eR $31,155,597 $2,966,234 
pS MY 22,546,565 1,825,538 
ba ED wiped 7,318,505 1,229,231 
sad sada 803d net $29,865,070 $3,054,769 


1,290,527 (88,535) 


There has been some increase in 
the street lighting in hamlets and 
small villages but in this regard there 
is still room for much improvement. 

To construct the new primary lines 
and to provide equipment to serve 
new rural customers on existing lines 
required a capital expenditure during 
the year of about $5,000,000. Ap- 
proximately half of this is provided 
by the Provincial government as a 
grant-in-aid. 

Efforts to inform the rural con- 
sumer respecting the advantages and 
economies of electrical service are 
continuing. In connection with the 
Canadian National Exhibition at To- 
ronto, the Provincial Plowing Match 
at Fergus, Wellington County, and 
the Royal Winter Fair at Toronto, 
exhibits were arranged by the Com- 
mission in conjunction with various 
manufacturers of equipment. It is 
estimated that about 110,000 people 
attended the Plowing Match, and the 
Winter Fair is largely patronized by 
farmers who evince a keen interest 
in the displays. 

SUPPLEMENTARY POWER SUPPLIES 

Toward the close of the year, follow- 
ing discussions and negotiations, new 
agreements were entered into with 
Gatineau Power Company; Maclaren- 
Quebec Power Company and The 
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Beauharnois Light, Heat and Power 
Company. Statements respecting these 
agreements have already appeared in 
the press. By the new agreements 
both the Commission and the com- 
panies benefit by the termination of 
the litigation which followed the can- 
eellation of the original contracts. 


BE 


SFO 


With respect to any plans for indus- 
trial development, Ontario citizens 
may move forward with confidence, 
in the knowledge that both for pres- 
ent needs and future growth, there 
is assurance of ample supplies of 
power, at no increase over the pres- 
ent low costs to the consumer. 


SFO 


Explosives 


By Gordon Mitchell, Assistant Construction Engineer, 
HEsR.GC. ot Ont: 


HE subject is explosives, how 

to use them and how not to 

use them. I do not profess 

to be an expert on explo- 
sives, but by telling you what I have 
learned in the years that I have been 
in the construction game, it may not 
only help you with your explosive 
problems but make explosives safer 
to work with. 

I will say things about explosives 
with which you are thoroughly fami- 
liar, but it is only by repeating and 
stressing the various points in the 
handling and use of them that any 
degree of safety can be attained. 

I will first say a few words about 
explosives, detonators and accessory 
supplies. 

Commercial explosives are solids or 
liquids which can be instantaneously 
converted by friction, heat, shock, 
sparks or other means 
volumes of gas. 


into large 
There is no magic 
When fired or ex- 
ploded they simply change form, 
largely gaseous, 
greater volume. 


about explosives. 


into many times 
This increased vol- 


ume exerts both a blow and pressure 
on the confining material. It is this 
action that is effective in blasts. The 
pressure acts equally in all directions 
but the gas tends to escape through 
the easiest way out, which is usually 
the drill hole. Therefore loading and 
tamping must be done very carefully 
in order to confine the gas so that 
it will be forced to work upon the 
material to be blasted. 

The explosive with which you men 
usually deal is dynamite—a high ex- 
plosive. There are several kinds of 
dynamite but the one that is in gen- 
eral use in our work is Polar Forcite 
Gelatin, which is usually supplied to 
us as 40 percent or 60 percent. Sixty 
percent has somewhat higher 
strength than 40 percent, being in 
the ratio of about 1144 to 1. Polar 
Forcite is particularly adaptable be- 
cause of the high velocity of explo- 
sion which gives a quick shattering 
affect and because of its plasticity, 
that is, it can fill a drill hole solidly 
without any air spaces. It is also a 
low freezing explosive. It is sup- 
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plied in cartridges usually 114 in. 
diam. by 8 in. long. 

Now high explosives are not fired 
by sparks or flames but by means of 
an intermediate agent or detonator 
such as blasting caps or electric 
blasting caps. These are charged 
with a powerful explosive, usually 
fulminate of mercury with chlorate 
of potash which detonates the main 
charge by a combination of shock 
and heat. Single charges are fired 
by means of a blasting cap and fuse 
or an electric blasting cap, but when 
several charges must be fired simul- 
taneously the use of electric blasting 
caps is essential. 

Blasting caps are small metal cyl- 
_inders closed at one end, and loaded 
with a very sensitive but violent ex- 
plosive, and fired by the spit or spark 
from safety fuse. There are two 
kinds generally used No. 6 and No. 
8, the No. 8 being about twice as 
strong as No. 6. 

Safety fuse consists of one or more 
centre threads surrounded by a train 
of special black powder made for 
fuse, this core being enclosed in 
various wrappings of textiles and 
waterproofing materials. Its purpose 
is to carry fire at a continuous and 
uniform rate to the blasting cap. The 
protective coverings minimize the 
chance of setting fire to the charge of 
explosive by sparks from the side of 
the fuse before the fire has reached 
the blasting cap. 

There are several brands of safety 
fuse, some with more waterproofing 
and protective coats than others. You 
will sometimes get a black covered 
fuse. This is a better water-proofed 
fuse than the white. 
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When the charges in a number of 
drill holes are fired simultaneously, 
electric blasting caps must be used. 
These are of similar construction to 
the blasting caps only instead of the 
open end, this end is used for the 
entrance of lead wires to the bridge 
wire embedded in the explosive. Al- 
though electric blasting caps are well 
insulated against water, they are not 
intended for extreme conditions. If 
used in water, water may penetrate 
and spoil the charge. For this work 
waterproof electric blasting caps are 
supplied. Electric blasting caps are 
supplied in No. 6 and No. 8. No. 8 
being about twice as strong as No. 6. 
Waterproof electric blasting caps are 
always No. 8. The electric blasting 
cap wire may be obtained in almost 
any lengths up to 30 ft. If it is found 
that electric blasting cap wires are 
too short to reach from hole to hole 
for connecting then they may be 
spliced with No. 20 insulated copper 
wire which is supplied in spools. 
Leading wire is used to carry the 
current from the blasting machine or 
switch to the electric blasting cap 
wires in the bore holes and return. 
It is usually a heavily insulated No. 
14 copper wire. 

The blasting machines or batteries 
used are the push down type. — They 
are small, portable dynamos in which 
the armature is rotated by the down- 
ward thrust of the rack bar. Blasting 
machines are furnished in 4 sizes. 
The one which the Hydro uses will 
safely explode 25 to 30 detonators 10 


ton l27it long: 
There is also another essential 


piece of equipment when consider- 
able blasting has to be done, and that 
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is a galvanometer. It is used to test 
individual electric blasting caps or 
to determine whether or not a blast- 
ing circuit is closed and in the proper 
condition for the blast, or whether 
it is open because of faulty connec- 
tions or broken wires. It is a mag- 
netic device which in use moves a 
pointer across a scale. The pointer 
is moved by a small chloride of silver 
cell. 

This then is a brief summary of the 
essential materials and equipment 
used in blasting. They are,— 


1st the explosive—the common one 
being polar forcite gelatin dyna- 
mite of 40 or 60 percent strength. 

2nd the blasting cap No. 6 or No. 8 
and safety fuse. 


3rd the electric blasting caps or 
waterproof electric blasting caps 
with connecting wire, leading wire, 
blasting machine or battery and 
the galvanometer. 


Now as to the uses and care of dyn- 
amite and its accessory materials and 
equipment. Let us suppose that a 
new job is starting up, whether it be 
a line job, a hydraulic job or an exca- 
vation for an operator’s cottage and 
explosives have to be used for rock 
excavation or other purposes. An 
order is placed for explosives’ and 
caps. If in large quantities the order 
will likely be shipped freight and 
then transported to the job. If in 
small quantities an order will likely 
be sent to a local hardware merchant. 
In either case transportation by 
truck, car, wagon or sleigh to the job 
is inevitable. What are the main 
safety measures to be taken to ensure 
safe transportation? They are,— 


1. Blasting caps, metal tools, hard- 
ware or any inflammable material 
shall not be transported in the 
same vehicle with dynamite. I’m 
afraid that this is a rule that is 
very often disregarded. A fore- 
man having to send a considerable 
distance for dynamite and caps 
will have them brought back to- 
gether in the same vehicle. Don’t 
do it. Make two trips—one for 
the dynamite and the other for the 
caps. 

2. When transporting explosives, it 
is desirable to wrap the cases in 
blankets, but in any case always 
tie the cases with ropes to fixtures 
in order to prevent any movement. 

3. In hauling through cities or towns 
avoid congested areas, streets, and 
unnecessary stops. 

4. When explosives are on vehicles 
without tops, they should always 
be protected from the sun and 
weather by a tarpaulin. 

5. A red flag 24 in. square must be 
displayed by day, and a red light 
shown by night on any vehicle 
transporting explosives. This is 
a government regulation. 


At this point let me say that ex- 
plosives are dangerous when abused 
but are safe to handle when treated 
with due respect for their properties. 
Carelessness and rough handling are 
likely to cause explosions and acci- 
dents. 

Now that the dynamite and caps 
have reached the job safely, then 
arises the question of storage and 
handling. In this connection it is 
well to keep in mind that the object 
aimed at in the use. of explosives is 
that of complete detonation of the 


VOL. XXV. N6. 1 


THE BULLETIN 9 


HM, Hy DRO-ELECTRIC POWER COMMISSION OF ONTARIO |llliilitiuivicnuzeeeigenconeneousoue, 


material at the time and place de- 
sired, without danger to life or prop- 
erty. The condition of the explo- 
Sives concerned has a direct and im- 
portant bearing on the success of 
this operation and this condition de- 
pends largely on the way in which 
they have been handled or stored. 
Storage with us is understood as be- 
ing in temporary magazines of our 
own and not in commercial maga- 
zines. 

The first question to be decided is 
the location of the magazine. A 
magazine should be so situated that 
the accidental explosion of its con- 
tents is not likely to cause any seri- 
ous damage to other buildings or in- 
jury to persons. When looking for a 
site, attention should be given to the 
possibility of finding one which will 
protect, by intervening high ground 
any buildings or roads in the vicinity. 
As a general rule for any quantity up 
to 500 lb. of dynamite or 2,000 caps, 
the minimum distance to be observed 
is 100 yds. I say 500 lb. of dynamite 
or 2,000 caps because dynamite or 
caps should never be stored together 
—a separate building or container 
should be supplied and these should 
be well separated from each other. 

Now a few words as to how to store 
and handle dynamite. 

Storage should be in locked, 
dry, well ventilated buildings or 
containers, thoroughly weather- 
proof. 

Do not store any other ma- 
terials in with dynamite. Stack 
the cases of dynamite top side 
up: in other words—so that the 
cartridges are lying flat not 
standing on end. 
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Do not throw boxes of explo- 
Ssives violently about or slide 
them over each other on the 
floor. Treat them gently under 
all circumstances. 

At all times keep the magazine 
clean and free from litter, both 
inside and outside. 

Smoking while near or in a 
magazine and while handling ex- 
plosives is absolutely prohibited. 
If artificial light is required in 
the magazine use only an elec- 
tric flashlight or lantern. Do 
not use oil burning or chemical 
lamps, lanterns or candle. 

Do not allow shooting or the 
carrying of firearms near a 
magazine. Keep unauthorized 
persons away. 

Make only one reliable man 
responsible for all handling of 
your explosives. The normal 
man for this duty is the powder- 
man. 

In organized territory several 
municipalities have special regu- 
lations governing the use and 
storage of explosives within 
their boundaries. Find out if 
such exist and adhere to them. 

All explosives deteriorate with 
age. Store so that older stocks 
may be used first. 


Blasting caps and electric deton- 
ators should be stored and handled 
generally under the conditions de- 
scribed for dynamite. Bear in mind, 
however, that the explosive compon- 
ent of a cap is much more unstable 
and susceptible to shock than dyna- 
mite and these articles should be 
handled even more carefully. 

On account of the danger they 
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present to children and unthinking 
persons, caps and detonators should 
be most carefully guarded and kept 
out of unauthorized hands. Justa 
few days ago I heard of a young fel- 
low who had listened to older men 
talking about exploding dynamite 
under water to obtain fish. He thought 
he would try it and he secretly got 
the caps and dynamite. Instead of 
using safety fuse, however, about 
which he had not heard, he actually 
tried to light the cap with a match. 
Result: loss of four fingers and an 
eye. 

Damp is a particular enemy of caps 
and safety fuse, hence the need of 
dry storage of these. I might say 
here that the proper place to store 
fuse is with the dynamite and not 
with caps. It should be kept cool 
and dry. 

Damp or water destroys the ex- 
plosive in the detonator. In fuse it 
attacks and renders useless the pow- 
der core at the exposed ends of the 
fuse. 


Poor condition of dynamite and 
exploders usually due to age and im- 
proper handling is often the cause of 
misfires with all their attendant dan- 
gers, delays and expense. Too much 
care can hardly be taken to eliminate 
such possibilities and the above 
simple rules if followed will go far 
to ensure that the explosive will go 
to the drill hole in first class shape. 


Now let us assume that the dyna- 
mite, caps, and safety fuse are safely 
in storage and that there are several 
holes ready for shooting. The tech- 
nical features and methods used in 
drilling will not be entered into here. 
The powderman is told to go ahead 


and shoot the holes. He should have 
with him when he goes to the maga- 
zine to get the small quantities of 
dynamite and caps necessary for the 
shot, two small portable hand maga- 
zines, one for the dynamite and fuse, 
the other for the caps. Each con- 
sists of a strong wooden box provided 
with handle and cover, the one for 
the caps being lined with a heavy 
felt. Both magazines are painted red 
and are both supplied on requisition. 
The powderman reaches the dyna- 
mite house, unlocks the doors and 
takes out a case of dynamite. Do not 
allow him to open cases in the maga- 
zine—he should carry them at least 
50 ft. away. After doing this he pro- 
ceeds to open the case. A wooden 
wedge and mallet should be used for 
this. Do not allow him to use chisels, 
screw drivers or anything except 
wood, copper or brass. The reasons 
for this are that frequently dynamite 
“leaks,” that is, nitroglycerine leaks 
from the cartridge and impregnates 
the wood. Now nitroglycerine is very 
susceptible to friction and you can 
easily see what may happen if iron is 
used. So the case is opened and a 
number of sticks transferred from 
the case to the portable magazine. 
Then the case is returned to the mag- 
azine and the magazine locked. Fuse 
is also taken if fuse is to be used. 
Then the powderman proceeds to the 
magazine containing the caps and the 
same procedure followed. He then 
proceeds to the location of the blast- 
ing operations. 

His first job there is to test the 
depth of the hole with his tamping 
stick. This is a wooden stick—never 
use anything but wood for tamping. 


VOL. XXV, NO, 1 


ine BUELE TIN 11 


HATTA TEETH {yD RO-ELECTRIC POWER COMMISSION OF ONTARIO _ilisiiiittensiuuisassensuasnasesssrecssgsccasssriresnuys 


He tests the depth of the hole to give 
him an idea as to the condition of the 
hole and quantity of dynamite to use. 
His next job is to make up a primer. 
A high explosive cartridge with an 
electric blasting cap, or blasting cap 
inserted is called a primer. It should 
be carefully made,— 
1. To insure the complete detonation 
of the explosive. 
2. To keep detonator from pulling 
out of the explosive. 
Suppose the primer is being made 
up with blasting cap and_ safe- 
ty fuse. In all cases of blasting the 
length of fuse must be governed by 


Tie cord around cartridge. 


the time required for the blaster to 
reach a safe place after lighting the 
fuse or fuses. In any case never use 
less than 3 ft. The rate of fuse burn- 
ing is usually at the rate of one foot 
in 30 to 40 seconds, but a good pow- 
derman will always cut a 3 ft. length 
and find the time of burning himself. 
In case a little dampness has affected 
the end of the fuse, it is advisable to 
cut an inch or so off the end first, and 
make sure a square cut is made. Then 
the blasting cap is slid over the end 
of the fuse so that the fuse reaches 
down to the explosive charge in the 
blasting cap. When this has been 
' done the cap is securely fastened in 
place by crimping, which is done 
close to the open end of the cap. If 
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the cap is to be used under water the 
union between blasting cap and fuse 
should be protected against moisture. 
Canadian Industries have a special 
cap sealer but whatever is used, use 
nothing that contains oil, as it will 
injure the fuse. There are three 
usual means of inserting the cap in 
the cartridge of dynamite. 
First—With a wooden awl, punch 
a hole straight into the end of the 
cartridge of sufficient depth to re- 
ceive the cap, then insert the cap with 
fuse attached and fasten it there by 
means of cord tied first around the 
cartridge and then around the fuse. 


Then around fuse. 


Second—Unfold the paper from the 
end of the cartridge, punch a hole 
directly into the centre of the ex- 
posed dynamite, insert the cap with 
fuse attached, close the loose part of 
the paper around the fuse and tie 
tightly. 


Tying paper shell around fuse. 


Third—Punch a hole into the side 
of the cartridge starting the hole 
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Tie cord around fuse. 


about 1 or 1% in. from one end and 
pointing in and toward the other end. 
Insert the blasting cap with fuse at- 
tached and securely fasten by means 
of a cord tied firmly around the fuse 
and then around the cartridge. 

The method of priming in the side 
has the advantage of leaving more 
space for placing the tamping stick 
on the primer without bending the 


Complete by tying around cartridge. 


fuse, but primers so made cannot be 
used in such small holes because of 
the increased diameter. 

Now suppose the primer is being 
made up with electric blasting caps. 
First test the cap with a galvano- 
meter, if one is used. Then any one 
of these methods as outlined for blast- 
ing caps can be used, but the method 
preferred is as follows. 


Correct method of priming with electric blasting caps. 
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Punch a hole in the centre of the 
end of the cartridge in a slanting 
direction so that it will come out at 
the side 2 or 3 in. from the end, in- 
sert the end of the doubled over wires 
of the electric blasting cap and loop 
these around the other end of the 
cartridge. Punch another hole in the 
top a little to one side of the first 
and straight down or in the side 
starting the hole about 1 inch from 
the end and pointing in and towards 
the other end and insert the cap in 
this last hole. Pull up the slack of 
the wires. You now have a primer in 
which the wires do not cross each 
other at any point, and the primer 
will hang vertically. 


Many powdermen make a half 
hitch of the wires around the car- 
tridge. This is wrong because a 
strong pull is likely either to break 
the wires or to cut the insulation. 

Now the powderman has the pri- 
mers ready. He should never make 
up more than the number he is going 
to use at the time. | 


The next procedure is the charging 
of the hole. . 


When blasting rock the powderman 
must use his own judgment as to the 
amount of dynamite used. The meth- 
od of procedure depends upon whe- 
ther the rock is hard or soft, and if 
in layers whether the seams are hori- 
zontal or vertical, and a number of 
other circumstances. If one or more 
cartridges or sticks are used, it is 
best to slit the paper shells length- 
wise on one or two sides with a case 
knife doing this to all of the car- 
tridges except the primer which con- 
tains the cap. When the slit car- 
tridges are placed in the drill hole, 
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it will be found that they spread out 
better than if the paper was not slit, 
but do not slit cartridges for wet 
holes. 

Push the cartridges, except the 
primer cartridge, firmly down in the 
hole with the wooden tamping stick, 
so as to cause them to expand and 
completely fill the hole. Crevices o1 
air spaces greatly lessen the power 
of the explosion. Each successive 
cartridge must touch the one pre- 
viously loaded because if any spaces 
between cartridges occur through 
falling dirt or stone, a part of the 
charge may fail to explode. 


When all of the cartridges which 
it is intended to use, except the pri- 
mer cartridge, have been put in 
place, load the primer cartridge tak- 
ing care that the closed end of the 
cap is directed toward the charge. 
The primer is pushed down only hard 
enough to touch the last unprimed 
cartridge. If the primer cartridge is 
the only one required in the charge, 
lower it carefully into the drill hole, 
being careful not to apply any strong 
pressure in getting it into place. 
When applying pressure on_ the 
primer it is essential that the cap is 
not moved, and that the electric wire 
or the safety fuse be not damaged. 


After the charge of dynamite, in- 
cluding the primer, is in the hole, 
2 or 3 inches of fine dirt or sand is 
placed in the hole and pressed gently 
into place on top of the dynamite 
with the wooden tamping stick. The 
operation is repeated until the hole 
is’ filled:) “After Gor 8 inches of 
tightly tamped material covers the 
charge, the pressure applied in tamp- 
ing may be increased. Never use a 
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metal bar for tamping, and also al- 
ways keep a slight tension on the 
safety fuse or wires so that they 
will not become kinked. This oper- 
ation is repeated for every hole to be 
loaded. 

Springing of holes will be dis- 
cussed a little later on. 

Now the powderman has all the 
holes loaded. If there are few holes 
and he has used blasting caps and 
safety fuse no other preparation is 
necessary before firing the charge 
except to remove the magazine con- 
taining the remaining dynamite and 
caps to a safe distance and to give 
proper warning to all persons who 
may be in the neighbourhood of the 
work to stand clear at a safe dis- 
tance. This is usually done by a 
shout, to warn all persons that a 
blast is about to go. Guards are also 
placed at suitable spots. What con- 
stitutes a safe distance must be gov- 
erned by the individual blast. When 
he is satisfied that everyone is at a 
safe distance and after guards are 
placed, he will then give a final shout 
of warning and proceed to light the 
This should be done in a 
quick but orderly manner. It can be 
hastened by slitting the ends of the 
fuse to expose the powder train for 
ignition. The blaster should 
immediately retire to a safe distance. 


fuses. 


easy 


If electric blasting caps are used 
and there is more than one hole, 
then connect all wires in series. For 
a great number of holes, wires may 
be connected in parallel or in other 
combinations. These should not be 
blasted with a blasting machine, and 
will not be discussed here. For or- 
dinary blasting of not more than 30 


holes, always connect in series when 
using the push down type of blasting 
machine. Connections must be care- 
fully made, twisting the wires with 
a long twist. Never make connec- 
tions by a loop. To guard against 
short circuits, it is always advisable 
to raise the connections off the 
ground by supporting the insulated 
part of the wire by stones or sticks. 

The powderman is now nearly 
ready to fire, and he makes a test of 
the circuit with the galvanometer. 
As in the case when safety fuse is 
used magazines are moved to safe 
distances and people warned. Guards 
are also placed. Before connecting 
the leading wires, however, he usu- 
ally leaves his helper at the spot and 
personally goes to see that the lead- 
ing wires are not connected to the 
blasting machine or battery. In fact 
a careful powderman never loses 
sight of battery. He has it with him 
when loading the holes. However, 
when he is satisfied that everything 
is correct he connects his leading 
wires. Then he goes to the end of 
the leading wire, which is in a safe 
place or at a safe distance, and after 
giving a last shout of warning and 
satisfying himself that all persons 
are at a safe distance, he connects 
the lead wires to the binding posts 
of the blasting machine and immedi- 
ately operates the machine. After 
the blasting he should immediately 
disconnect the lead wires from the 
machine. 


In case of a failure of the blast 
to go when using electric caps, the 
blaster is safe in disconnecting his 
wires and returning immediately to 
look for trouble. 
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When using fuse and blasting caps, 
it is not safe to return to look for 
the cause of a failure, until a con- 
siderable time has elapsed. 

After the blast is fired the blaster 
should wait a sufficient length of 
time to allow the falling matter to 
drop, and for the smoke, fumes and 
dust to be partially dissipated or 
blown away. 

MISFIRES 

Misfires are usually the result of 
carelessness. Misfires with electric 
blasting caps are usually the result 
of broken wires, faulty connections, 
or short circuits. The galvanometer 
is a useful piece of equipment in find- 
ing where the trouble lies. 

When caps and fuse are used great 
care must be exercised. It is never 
safe to go back to the scene of blast- 
ing immediately until all shots have 
been counted. 

A good powderman when he re- 
turns will always examine for missed 
holes. Quite often he will see a pair 
of wires coming out of a tamped un- 
disturbed hole, apparently unexplod- 
ed. He immediately tries it with his 
galvanometer, and if a movement of 
the dial is shown, he will immediately 
prepare to blast that hole in the or- 
dinary way with all precaution. 

It is not safe to remove the tamp- 
ing of a charge of dynamite that has 
failed to explode in order to put an- 
other primer on top of the charge. 
The safest procedure is to drill an- 
other hole about 2 feet away, which 
shall be then charged and exploded. 
Careful search of the debris should 
be made to discover and remove any 
particles of explosives which have 
failed to be discharged. 
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In the hands of a careful man, 
tamping may be blown out with air 
or washed out with water, but there 
are provincial laws forbidding this. 

Now about springing holes. Drill 
holes are frequently sprung or cham- 
bered with dynamite. This makes it 
possible to keep the charge well down 
in the bottom of the drill hole, where 
it is generally most needed, and also 
place the required amount in the hole. 


A hole is sprung or chambered by 
exploding in the bottom several 
charges of dynamite one after the 
other. The first charge usually con- 
sists of one or two cartridges, this 
being increased in subsequent charges 
until the chamber is_ sufficiently 
large to hold the requisite quantity 
of explosives. The explosion of each 
chambering charge increases the bore 
hole slightly in depth, and in diame- 
ter at the bottom. After a little 
experience the approximate size of 
the cavity can be estimated by noting 
the increase in depth with the tamp- 
ing stick. A little tamping of the 
springing charges will give better 
results. 

It is absolutely necessary, in order 
to avoid accident, that ample time 
be given ‘the drill hole to cool off 
after each springing shot and before 
charging it again. Just how much 
time should be allowed depends on a 
number of conditions, but in no case 
should it be sooner than a couple of 
hours after the explosion of the last 
springing charge, and it is better to 
wait 4° or 5 hours; unless water has 
been used to cool the hole. The 
blaster should stand as far back from 
the mouth of the drill hole as possible 
when loading any subsequent charges. 
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Canadian Industries Handbook on 
blasting states that ‘‘when a bore hole 
is tested with a thermometer after 
springing we recommend that no ex- 
plosive be introduced unless a reading 
of less than 80 deg. fahr. is obtained”. 

I can only remind you of the last 
dynamite accident to warn you of the 
danger of introducing explosives to a 
hot hole. 

Just a few words now about dis- 
posal of dynamite and caps-after the 
job has been completed and being 
cleaned up. Usually unbroken cases 
can be sold back to the dealer, but 
as a rule he will not accept broken 
cases. What would you do with these 
few sticks of dynamite and some caps? 
Do not bury them. On one of our jobs 
a few years ago caps were disposed 
of by burying in a box. Some 6 
years later they were uncovered by 
some boys and the result was an 
accident. 

The best way to get rid of caps is 
to explode them. 

The best way to get rid of dyna- 
mite is to burn it. This also applies 
to old dynamite which has become 
soft and mushy, and which is very 
dangerous in this condition. 

When dynamite is to be burned, 
take it to a safe distance from houses 
and roads, open the cases very .care- 
fully, take the cartridges out, slit 
them and spread them over the 
ground instead of piling them up. If 
the dynamite appears too wet to burn 
readily a little kerosene may be pour- 
ed on it. A small pile of paper, shav- 
ings, or other combustible material 
should be placed close enough to the 


dynamite so that the flames will burn 
along the paper or combustible mate- 
rial and ignite the dynamite. After 
lighting return to a safe distance 
until all the dynamite is burned. The 
wooden cases should be piled separate- 
ly and burned. Do not burn more 
than 100 lbs. of dynamite at a time, 
and for each burning a new space 
should be selected. 


In a report on “Explosive Accident” 
issued by the Explosive Division of 
the Mines Department, Ottawa, cov- 
ering a period of seven years, it was 
reported that 756 accidents occurred, 
causing over 200 deaths and 500 in- 
juries. The accidents are reported 
under the following headings, the 
percentage of the total being given 
in each case. 


1. Not taking proper cover, 
or being hit by flying 


debris: .).324.0. eeee 25.4% 
2. Playing with detonators 18.5% 
8. Premature, piasts — == 11.5% 
4. Playing with explosives 10.6% 
5. Hang fires (this applies 

specially to use of safety 

fuse) Li. ss Vee 8.7% 
6. Boring into unexploded 

CHAT PCS. hie pk ee 6.8% 
7. Striking explosives in 

Blasted Material ..................... 5.7% 
8.- Preparing charges 2.2 5.3% 
9. Tampine charges. 2. 35% 
10. Tampering with misfires 1.8% 
11. Sparks and flames ..... 1.2% 


I will repeat what I already have 
told you. Explosives are dangerous 
when abused, but are safe to handle 
when treated with due respect for 
their properties. 


GRE" 
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The Sun Circle 


By F. K. Dalton, H.E.P.C. Laboratories 


VER since the earliest days 
when man realized that day 
and night were marked off 
by the sun, and with evident 

regularity, he has endeavoured to 
measure certain features of the sun’s 
apparent motions in the sky, and one 
of these features has been that ab- 
stract, though very real quantity,— 
Time. 

The first devices used were, of 
course, exceedingly crude but by 
carefully watching the shadows from 
day to day the observers were able to 
obtain considerable valuable infor- 
mation,—the variations in the alti- 
tude of the sun and length of the 
day, the rates of these changes, and 
the length of a complete cycle of 
these variations,—the year. The day 
was then divided into many parts 
which now have become our hours, 
minutes and seconds. 

One of the most popular of the 
early devices was the sundial, con- 
sisting of a flat horizontal plate with 
clocklike graduations and a vertical 
part, known as the gnomon, the front 
edge of which cast a shadow line that 
indicated the hour. Sundials may 
appear in various forms but these are 
the essential features. 


At the present time many sundials, 
Fig. 1, are used as decorations in 
garden designs, and their presence 
adds considerable interest to the ar- 
rangement. As time-measuring in- 
struments, however, they are of little 
value for the corrections to be taken 
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Fig. 1—A garden sundial for Lati- 
tude 44° North, suitable for use in 
Toronto. 


into account may be quite large, i.e., 
as much as 45 to 47 minutes in the 
months of February and November. 


Realizing the errors inherent in 
the sundial, the writer suggests, for 
a garden clock, a unique and quite 
simple device, the “Sun Circle,” 
which may be adjusted to correct for 
four conditions and then clamped. It 
can be set to indicate Local Solar 
Time, Eastern Standard Time, or 
Eastern Daylight-Saving Time. When 
properly adjusted, it may be read 
easily, even by a child, within an ac- 
curacy of half a minute. 

The Sun Circle, shown in Figs. 2 
and 3, consists primarily of a brass 
circle, or rather two-thirds of a cir- 
ele, graduated uniformly in hours, 
half and quarter hours, with a gno- 
mon of phosphor bronze wire which 
casts a slowly moving straight-line 
shadow on the inside of this brass 
circle. The position of this shadow 
indicates the time. 
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Fig. 2.—The Sun Circle, north side, 
showing sector and scale for longi- 
tude, solar variation and daylight- 
saving adjustments. 


The circle can rotate about the 
base of the gnomon and is clamped 
through a sector, which is attached 
to the circle and graduated, also uni- 
formly, on a two-hour scale. 

The instrument is mounted so that 
the top edge of the circle is in a 
plane parallel to that of the earth’s 
equator, and with the gnomon par- 
allel to the earth’s axis, and there- 
fore pointing directly at the north 
celestial pole. 

Adjustment for the latitude of the 
location, within a range of a few de- 
grees, is made by means of locknuts 
at the base of the gnomon. When 
thus adjusted, and clamped with the 
12 o’clock graduation opposite the 
zero mark, the Sun Circle reads Local 
Solar Time, as a sundial, and is sub- 
ject to all of the errors and correc- 
tions of the same. 

The longitude of Toronto igs 79° - 
24’, West of Greenwich, or 4° - 24’ 
West of the Eastern Standard Time 
(75th) meridian. Therefore, the sun 
each day crosses the Toronto meri- 
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Fig. 3.—The Sun Circle, south side, 
showing graduations and the latitude 
adjustment. 


dian 17 minutes, 36 seconds after it 
has crossed the “standard” meridian. 
This delay, which is practically con- 
stant for any given location, must be 
taken into account in reading time 
by the sun. On the Sun Circle, ad- 
justment for the longitude of Toronto 
is made by rotating the circle, coun- 
ter-clockwise, through the _ small 
angle corresponding to this lapse of 
time, as read on the scale on the sec- 
tor. With this adjustment, the Sun 
Circle, mounted at Toronto, indicates 
the same as a normal sundial placed 
on the 75th meridian. The maximum 
errors then would be about 14 min- 
utes slow in February and 17 minutes 
fast in November. 

For locations east of the standard 
meridian, but still within the same 
time zone, adjustment for longitude 
would be made by rotating the circle 
in the opposite direction,—i.e. clock- 
wise. To allow this adjustment, the 
sector must be shifted one hour along 
the circle. The extra hole, below the 
11:30 a.m. graduation, is provided for 
use when the sector is thus shifted 
for the eastern locations. 
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Fig. 4.—The solar variations from the noon average,—t.e., The Equation of 

Time. Curve (a) shows by how many minutes the Sun is early or late in 

crossing the standard time meridians. This curve is the resultant of two 

components,—(b) variations due to the earth’s orbit being an ellipse instead 

of a circle, and (c) variations due to the earth’s axis being inclined rather 
than perpendicular to the plane of the orbit. 


The third adjustment is for the so- 
lar variations, known as the ‘Equa- 
tion of Time,” Fig. 4, the sun some- 
times being ahead of its noon aver- 
age, and at other times late, in cross- 


ing the 75th meridian. These differ-. 


ences are added to, or deducted from, 
the “longitude constant” and the cir- 
cle is set and clamped. The Sun 
Circle then will indicate Eastern 


Standard Time. Adjustment for solar 


variations should be made daily, or 
weekly, throughout the year, accord- 
ing as the curve, Fig. 4, shows the 
changes to be respectively rapid or 
slow. With proper adjustment, the 
accuracy will be within half a min- 
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ute,—as close as one can judge the 
shadow position. 

Now, by rotating the circle, coun- 
ter-clockwise, an additional hour, the 
Sun Circle indicates Eastern Day- 
light-Saving Time with equal accur- 
seve , viegndess 

The shadow of the gnomon is near- 
ly four minutes wide, the centre line 
of the shadow being the real indica- 
tor. As the day progresses, the sha- 
dow moves clockwise, crossing each 
hour line in sequence, and disappears 
only when the sun is beclouded or 
otherwise shaded, and, of course, be- 
tween sunset and sunrise. 
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During spring and summer, March 
21st to September 22nd, the sun is 
north of the equator so it shines in 
over the top edge of the circle. Near 
the latter date, the sun crosses to the 
south of the equator for fall and win- 
ter but throughout this period, it 
rises and sets between 6 a.m. and 6 
p.m. Those sections of the circle 
which cover 4 to 6 a.m. and 6 to 8 
p.m. would now cast shadows and 
prevent the true shadow of the gno- 
mon on the circle. These sections, 
therefore, are arranged on hinges so 
that they may be turned back out of 
the way, Fig. 3, for the fall and win- 
ter months. Also the base of the 
gnomon is depressed so that the 
framework will not cause confusing 
shadows during the winter. 

There is one additional adjustment 


SPS 


BS 


which may yet be found worthwhile 
to incorporate in this device,—name- 
ly, to correct for refraction of the 
sun’s rays at low altitudes. This can 
be done by slight offsetting of the 
gnomon in a direction away from the 
zero mark. 

This Sun Circle has proven of con- 
siderable interest to many visitors 
during the past summer while it was 
mounted and reading daylight-saving 
time from the sun. Some appreciated 
the technical features while others 
even were surprised to find that the 
sun was a basis for measurement of 
time. Possibly this instrument should 
bear a motto suggesting pleasant 
thoughts,—“I measure only the sunny 
hours,” or, perhaps, it should be more 
of a reminder,—‘“‘To-day is yours,— 
but you have no claim on to-morrow.” 


SPO 


Light in the Schoolroom 


By Edward Jackson, M.D. 


HE command “Let there be 

light” was the beginning of 

creation, and all created life 

has found it “was good.” 

Plants and animals transform the 

force of the sun’s rays into food and 

life. The human race, in all languages, 

has used light to interpret joy, hope, 

intelligence, information, truth. The 

contrast of light and darkness ex- 
plains the contrast of good and evil. 

Each day in the past winter I have 


watched the children running to 


Read in the Symposium on Health Problems in 
Education, under the sponsorship of the National 
Education Association and the American Medical 
Association, Atlantic City, N.J., June 8th, 1937. 
Reprinted from the Journal of the American 
Medical Association. 


school, shouting to one another, happy 
to greet one another, to get together 
for a few minutes outdoors on the 
playground. It seemed so different 
from Shakespeare’s picture of ‘“‘the 
schoolboy with shining morning face, 
creeping like a snail, unwillingly to 
school.” There seemed no reason for 
this contrast except that the play- 
ground was out in the sunlight and 
the schoolroom was in comparative 
darkness. Perhaps the schoolrooms 
were even worse in Shakespeare’s 
time than they are to-day. 

The bright joy of childhood comes 
to the child in the sunlight. There is 
no reason why he should be deprived 
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of it. Long ago the fear of enemies 
drove cave dwellers into darkness or 
into forts for protection, or people 
have been driven into houses for 
rest. These have made the darkness 
of the shut-in and have made us toler- 
ant of poor lighting. Our churches 
for introspection and colleges for in- 
struction have given to near-darkness 
a prestige and toleration that make 
them suggestive of learning. But the 
child has lived outdoors in all ages, 
drawing health, strength, stimulus 
and joy from the sunshine. It is a 
serious change from the free, self- 
direction of childhood—the following 
of race instincts and the outlet in 
games that have been played for 
generations until they fit in with the 
natural development—to the perform- 
ance of imposed tasks, justified only 
by the preparation to meet the needs 
of Jater life. This change is made 
more difficult by the requirement of 
giving up, with freedom of conduct, 
the stimulus of good light. 

If school could begin with two years 
of supervised play, in outdoor play- 
grounds, with full light, it would help 
to get the full co-operation of the 
child. Loss of the child’s hearty, in- 
terested co-operation is the first grave 
error of our educational system. It is 
a more serious error than we have 
known. It has set up an opposition 
between natural desire and suggested 
tasks, between normal activity and 
purposeful occupation, between what 
we want to do and what is expected of 
us. It sets up a conflict between study 
and health. Those who most need 
health sacrifice it for study. Those 
who most need opportunities of study 
throw them away to cultivate the 
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natural desire for health and bodily 
vigor. Failure to recognize the child’s 
inherited need and enjoyment of light 
outweighs in effect much of our labor 
on the curriculum and skill in peda- 
gogy. 

More than all else, it lowers the 
child’s standards of health as a main 
objective. This is a loss which even 
a lifetime study of health and the 
health interests of patients fails to re- 
store wholly. Let us understand this 
in preparing to deal with all the 
health problems in the schools. We, 
who have to consider the problems of 
vision in the schools, are constantly 
being reminded, and are often baffled, 
by the low standards of lighting needs 
that are prevalent in the community. 

The light standards of the children 
are the light standards of the human 
race, the light standards of savage men 
who hunted and fought and worked 
under the open sky. They are the 
light standards of the higher animals 
that see their food and their enemies 
by the light of day; not that of the 
owl, the hyena or even the wolf, guid- 
ed by the sense of smell and mainly 
hunting at night. The child’s stand- 
ards must also include those of macu- 
lar vision; to recognize the minute 
differences in the forms of letters, 
textures and structures, which require 
more light than the objects perceived 
in the peripheral field of vision. The 
only standards acceptable for the 
school are those of optimal vision— 
the highest visual acuity, the easiest 
and quickest vision, good light on a 
cloudy day and in the morning and 
evening. 

If we wish to inculcate principles 
of justice, we must practice equal jus- 
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tice in the essentials of school life. A 
physician who became the health offi- 
cer of his city and the president of his 
state medical society knew, as a boy, 
that he was near-sighted. But his 
father did not “believe” that boys 
should wear glasses, and his teacher’s 
ideas of justice did not include pecu- 
liarities or disabilities of particular 
boys. His teacher wrote something on 
the blackboard and told William to 
read it from his seat. William said “I 
cannot see it.” ‘Yes, you can,” said 
the teacher, and told the next boy to 
read it, who read it promptly and 


easily. ‘‘Now you can see it,” said 
the teacher. “I can’t see it,” repeated 
William. Then, as William told it 


when he was president of the medical 
society, “he boxed my ears and gave 
me ten demerits.” 

With the light meters of the pres- 
ent day, the light that falls on each 
desk and book can be measured in 
every part of the schoolroom. Doing 
this in some of the best lighted school- 
rooms of Denver, we found that the 
light at the bottom of the windows 
opening to the clear sky was from 
100 to 200 foot-candles. On the tops 
of the row of desks nearest these win- 
dows it was from 40 to 50 foot- 
On the desks farthest from 
the windows it was from 5 to 10 foot- 


candles. 


BE 


N interesting contrast between 
old and new traffic regula- 
tions is seen in an extract 
from an old Act passed in 

the province of Prince Edward Island 
in the year 1781. Through the cour- 


LO 


AnOld Proving 


candles, and on the blackboard smear- 
ed with chalk, on which were written 
things for all the children to read, it 
was always less than 10 foot-candles ; 
in some parts of the room, the eyes 
had also to contend with glare of the 
reflections of the windows. 

In the School Clinic of the Univer- 
sity of Colorado Medical School, we 
found two sisters who had reached the 
seventh and eighth grades in school 
and who kept up with their classes. 
This doubtless depended on _ their 
using very strong light and getting 
much help from other members of 
their family, for they each had 15 
diopters of hyperopia—more than is 
left after removing a 
cataract from an eye that has pre- 
viously been hyperopic. 

Justice requires something more 
than good light in the schoolroom. But 
it cannot be done without adequate 
light for all the children. And this 
cannot be attained until teachers and 
parents and pupils understand what is 
good light and its great importance at 
all times. When all of these have 
mastered this essential, school auth- 
orities, school architects and _ school 
financiers still have to be educated to 
know that good lighting and justice 
are worth having in any community.— 
Edison Electric Institute Bulletin. 


Highway Act 


tesy of E. L. Miles, of the Standard 
Paving Co. Ltd., Charlottetown, P.E.L., 
The Canadian Engineer reproduces 
this old Act as below: 

“Anno Vicessimo Primo Regis Geor- 
gii III. 


commonly 
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“At the General Assembly of His 
Majesty’s Island of St. John, begun 
and holden at Charlottetown, on the 
Eight Day of October, Anno Domini, 
One Thousand Seven Hundred and 
Seventy-nine, and in the nineteenth 
Year of the Reign of our Sovereign 
Lord George the Third of Great Bri- 
tain, France and Ireland, King, De- 
fender of the Faith, &c. and thence 
continued by Prorogation until the 
Thirteenth Day of February, One 
Thousand Seven hundred and Eighty- 
one, and in the Twenty-first Year of 
His said Majesty’s Reign; being the 
Fourth Session of the third General 
Assembly, convened in the said Island. 


“An Act to prevent disorderly rid- 
ing of Horses, and driving of Carts, 
Trucks, and Sleds, or any other Car- 
riage whatsoever, within Charlotte- 
town. 


“IN Order to prevent the Incon- 
veniences and Misfortunes which may 
arise from the Disorder of riding of 
Horses and Negligently driving of 
Carts, or other Carriages of Burthen 
of any Kind whatsoever within Char- 
lottetown. 


“T. Be it therefore enacted by the 
Governor, Council and Assembly, That 
from and after the Publication here- 
of, no Person or Persons whatsoever 
shall, on any Pretence whatsoever, 
gallop on Horseback, or having the 
Charge of driving any Horse or 
Horses whatsoever, in any Cart, or 
other Carriage of Burthen of any 
Kind, shall ride upon such Horse or 
Horses, or remain placed in or upon 
any Part of such Cart or other Car- 
riage within any of the Streets or 
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High-Ways of the said Town. And no 
such Driver or Drivers shall omit, 
during such Time to lead the Shaft or 
Thill-Horse by a Halter not exceeding 
four Feet in Length; nor shall he or 
they drive any such Horse or Horses 
faster than a Foot-pace, upon Pain of 
forfeiting Ten Shillings for every 
such Offence; the same to be paid 
upon Conviction by the Testimony of 
One credible Witness, before any One 
of his Majesty’s Justices of the Peace, 
within Twenty-four Hours after such 
Offence shall have been committed. 
And in Case any such Offenders shall 
thereupon refuse to pay the same; 
then the said Offender shall be put to 
Labour for the space of Four Days in 
repairing the Streets of the said 
Town, or the High-Ways adjoining 
thereto, under the Direction of any 
One of the Overseers of the District 
of Charlotte Township. And in case 
of Refusal or Neglect to perform such 
Service, it shall and may be lawful for 
any Justice of the Peace, upon Com- 
plaint of the Overseer or Overseers 
aforesaid, to cause such Offender to 
be committed to Prison for the Space 
of Six Days, there to remain at his 
or her own proper Costs and Charges. 

“TI. And he it further enacted, 
That all Parents are hereby made li- 
able for the Offences of their Children, 
under the Age of fourteen Years not 
being Servants. 

“III. And it is hereby further en- 
acted, That all Fines and Penalties in- 
curred by this Act, shall be paid into 
Hands of. the Overseers of the High- 
Ways within the said District, to be 
by them applied towards repairing the 
said Streets or High-Ways.” 
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Hydro Lamp Window Dressing 


Contest 


HE 1937 Annual Hydro Lamp 
Window Dressing Contest 
was the most successful con- 
ducted to date, both as to 

the number of contestants and as to 
the ability shown in creating lamp 
selling windows. 

This contest has become somewhat 
of an institution and is looked for- 
ward to by the selling members of 
Hydro Shops as a means of placing 


Awards 


their best lamp window creations in 
competition with other Hydro Shops 
and it goes without saying that there 
is a gratifying increase in the sale of 
merchandise. This year the Hydro 
Shops were classified into four 


groups and this change in classifica- 
tion produced a greater number of 
entries from the smaller towns. 

Class 1 winning windows are re- 
produced herewith. 


First Prize, Class 1, The Public Utilities 


MAY SAVE YOUR SicH 


HYDRO 


Commission, London. 


Tie Second Prize, Class 1, The Windsor Utilities 
Commission, Hydro Division, No. 1 Store. 
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Tie Second Prize, Class 1, Hamilton Hydro- 
Electric System. 


Tie Third Prize, Class 1, The Windsor Utili- 
ties Commission, Hydro Division, 
No. 2 Store. 


Tie Third Prize, Class 1, Toronto Hydro- 
Electric System. 
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The Commission and the Em- 
ployee Representation Plan 


By Dr. Thomas H. Hogg, Chairman, HEP: Gof Ong 


(An Address Given at a Banquet of the Niagara District Mutual Aid Society 
| on January 12th at St. Catharines) 


HIS is the first official occa- 

sion on which I have had 

the opportunity of address- 

ing a large gathering of per- 
manent members of the Commission’s 
staff, either in my new capacity as 
Chairman of the Commission or in 
any other. It promises to be a very 
pleasant experience, especially as my 
colleagues of the new Commission 
share it with me. While the Honour- 
able Mr. Houck is well known to 
most of you and well liked by those 
who know him, you have not had the 
same opportunity to meet Mr. Smith. 
Tonight you will all have the oppor- 
tunity of seeing and hearing ‘both of 
these Commissioners while they de- 
liver their messages to you. 

I am informed that this dinner is 
given under the auspices of the Nia- 
gara District Mutual Aid Society and 
that the slogan of that Society is not 
unlike the Hydro slogan, in the one 
case “Power at Cost” and in the 
other “Insurance at Cost”. The aim 
of your Society is a very worthy one; 
those of you who handle the funds 
and dispense the benefits know bet- 
ter than I how much needed and how 
welcome is the help which it provides 
in time of sickness and distress. No 
doubt you derive a good deal of gatis- 
faction in return for your efforts to 
distribute benefits justly and in keep- 
ing with your constitution and to 


hold down operating expenses. Mr. 
Duncan informs me that expenses for 
last year were practically negligible— 
only $3.78. 

As my view of the Commission’s 
organization broadens, I have become 
more and more convinced of the 
importance of occasional functions 
which provide an opportunity for the 
staff to meet the senior officers of the 
organization and the Commission, 
and to receive official messages from 
management in a more direct and 
personal way than is possible by any 
method of publication. Gatherings 
such as you have sponsored here 
furnish the needed opportunity in a 
very pleasant and effective way. 

THE POWER SITUATION AND ITS 
EFFECT UPON THE PERMANENT 
NIAGARA DISTRICT STAFF 

Tonight I would like to devote the 
greater part of my time to a discus- 
sion of the Employee Representation 
Plan. However, before entering upon 
this interesting field, brief reference 
to an aspect of the power situation 
which may be of special interest to 
Niagara District employees, should 
be made. I do not propose to discuss 
the complex circumstances which re- 
cently led to the remaking of power 
contracts with the Quebec Power 
Companies, but rather to touch upon 
the question of power development at 
Niagara Falls. 
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Unfortunately the plain fact is that 
the international agreements which 
are essential to further development 
at Niagara Falls appear to be 
no nearer consummation now than 
they were before the first Quebec 
Power Contract was made. Many com- 
plex questions are involved, among 
them certain political issues in the 
United States. While we look for- 
ward with hope, the fact must be 
faced that the prospects are so un- 
certain that no reliance can be placed 
upon Niagara Falls'as a source of 
additional power until they have im- 
proved materially. 

The enforced deferment of power 
development at Niagara Falls, to 
which many of you may have looked 
forward with interest not unmixed 
with expectation, and the remaking 
of the power contracts with the Que- 
bec power companies may, perhaps, 
have given rise to some speculation 
as to the incidental effect of these 
things upon the security of the posi- 
tions which some of you hold. On 
this I can speak with assurance and 
I am pleased to say that the revised 
contracts will have no effect what- 
ever. There is no reason to look for 
any reduction in permanent staff at 
Niagara Falls. 

OUTLINE OF REMARKS ON THE PLAN 

In a recent speech, which is being 
published in The Bulletin, I expressed 
my general views as to the impor- 
tance of direct employee-manage- 
ment co-operation. I am firmly con- 
vinced that there are great possibili- 
ties for mutual good in close and 
cordial employee-management co-op- 
eration along the lines laid down in 
our Plan. While excellent progress 
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has already been made, there have 
been difficulties to overcome and there 
have been shortcomings on both sides. 
It is significant, however, that most 
of the difficulties and shortcomings 
may be attributed to inexperience 
and failure at first to fully under- 
stand or to fully appreciate the basic 
elements in the problem of employee- 
management relationship and_ the 
technique of negotiation. Therefore, 
it seems to me that the objects which 
we both wish to attain under the 
Plan can best be advanced by discuss- 
ing the practical application of the 
Plan itself. Let us examine the pro- 
cedure which is appropriate under 
the Plan, the need for responsible rep- 
resentation, the importance of the 
collective rather than the individual 
viewpoint, any failures on the part of 
either the management or the em- 
ployee representatives to function as 
efficiently as might be expected, the 
inevitability of a certain amount of 
dissatisfaction and criticism, and, 
finally, the benefits which have ac- 
crued or may be expected to accrue. 


SUBMISSION OF REQUESTS AND 
APPEALS 

Employees who wish to bring be- 
fore management any suggestions, 
complaints, requests, or appeals under 
the Employee Representation Plan, 
may do so in one of two ways: 
ist—Directly to management. 
2nd—Through their employee repre- 

sentative and the machinery of 
the Plan. 

It is recognized as a sound prin- 
ciple that all manner of business 
should be disposed of at the lowest 
organization level practicable. In gen- 
eral, individuals at these levels are 
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more intimately familiar with the de- 
tails of the problems that arise; the 
business can be despatched with less 
explanation, less waste of time and a 
better valuation of the numerous fac- 
tors involved. This makes for effici- 
ency. The time of the more respons- 
ible officials thus saved may be devot- 
ed to more important and more 
perplexing issues and there should be 
less congestion of business and delays 
in settlement. When the lower levels 
fail to reach what appears to be a 
reasonable conclusion, recourse may 
be made to successively higher levels. 


It is appropriate and courteous for 
any employee to take his problems to 
his immediate superior first, even 
though the employee may think he 
knows that his superior is disinclined 
or unable to do anything about the 
matter. While there would be no im- 
propriety in shortcutting a subfore- 
man on the ground that the foreman 
is really the man in charge, there 
would be impropriety in ignoring the 
foreman and appealing directly to the 
superintendent without the foreman’s 
knowledge. The same principle holds 
true at higher levels. 


If the employee is dissatisfied with 
the outcome of an appeal to his im- 
mediate superior, and if he wishes to 
carry the matter further, he. may 
plead his own ease or enlist the aid 
of his employee representative. 


In case the employee chooses to 
handle his own case, it is a rather 
good plan to inform his immediate 
superior of his intention to do so and 
ask him for advice as to the next 
official who should be consulted. The 
immediate superior may advise the 
employee against pressing his case if 


he thinks sufficient grounds are lack- 
ing, but he has no right or power 
to prevent the employee from making 
his appeal. If an appointment is 
made through the immediate supe- 
rior, the official to be consulted can 
assemble some of the needed informa- 
tion before the interview takes place, 
which may save considerable time. 


In case the employee decides to 
enlist the aid of his representative 
and the machinery provided by the 
Plan, the representative should bear 
in mind the principle of “lowest or- 
ganization level” and should use 
discretion as to what management 
official he consults. The appropriate 
official will naturally depend upon 
circumstances, but after a little ex- 


perience and inquiry there should be 


no difficulty in determining whom to 
approach or how far up the manage- 
ment ladder to pursue the matter by 
successive appeals. 


When the representative considers 
that his direct appeal to management 
officials is destined to failure, he may 
lay the matter before the District 
Committee of Employee Representa- 
tives and so the case may find its way 
to District Joint Conference, General 
Committee of Employees, General 
Joint Conference and finally, in very 
exceptional cases, to the Commission. 


In the past there have been a num- 
ber of occasions on which employees 
and their representatives have ap- 
pealed directly to the Chairman-of the 
Commission. While I freely acknowl- 
edge the right of appeal to the Com- 
mission itself, it must be made in con- 
formity with recognized procedure. 
In my opinion, the case would have 
to be very unusual indeed to justify 
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an appeal to the Commission without 
first having been submitted in Gen- 
eral Joint Conference. Incidentally, 
the Plan itself makes no provision 
whatever for an employee represent- 
ative to consult the Chairman or the 
Commission on his own initiative. 
The only course open to employee rep- 
resentatives is the one specified under 
the Plan; and this is as it should be, 
for it would be illogical if not fan- 
tastic to permit one representative, 
entirely on his own initiative, to take 
the time of the Commission in the 
presentation of a case to which the 
remaining members of the General 
Committee of Employee Representa- 
tives might be strongly opposed. 
Moreover, it would be an unwarrant- 
ed reflection upon the other members 
of that committee. 


PROPER AND IMPROPER METHODS 

No doubt both parties to the Plan 
are prepared to acknowledge errors 
committed through inexperience. Lit- 
tle or nothing would be gained by 
examining them now but it might be 
well for me to stress the importance 
of both parties adopting an attitude 
which in the long run may be relied 
upon to give the best results. I refer 
to the obvious advantages of sincere 
straightforward dealing which en- 
genders a feeling of mutual confi- 
dence and trust. There are times 
when very little is needed to damage 
mutual confidence and when it is well 
to guard against the adoption of a 
bargaining basis under which much 
more is asked than there is any pros- 
pect of gaining on the merits of the 
case. Give and take is necessary, but 
it is not necessary to put forward as 
fair, something that is known to be 
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one-sided. To do so promotes uncer- 
tainty and distrust, destroys confi- 
dence and renders negotiation diffi- 
cult, thereby reducing the prospect of 
mutual benefit. 


AUTHORITY AND CONTROL 

You have pointed to widely varying 
standards and practices in different 
departments, even in different sec- 
tions of the same department, and 
to widely different views on the part 
of foremen, supervisors and super- 
intendents. You have also contended 
that you should not be obliged to sub- 
mit to the arbitrary decision of a 
single official without the right of 
appeal and have pointed to the need 
for orderly standards for wages and 
working conditions. The manage- 
ment has acknowledged the justice of 
your claims and has established more 
uniform conditions of employment 
and recognized channels for appeals. 
But you must remember that the ma- 
chinery which has been set up for 
these purposes cannot function unless 
you, the employees at large, accept 
certain responsibilities collectively. 

No doubt a perfect organization 
would function with complete unity 
of understanding and purpose and 
without loss of effort through differ- 
ences of opinion and viewpoint but, 
unfortunately, there are no perfect 
organizations. 

In any undertaking involving the 
collective effort of a large number of 
persons, numerous’ differences of 
opinion are inevitable, moreover, self 
interest often interposes widely di- 
vergent viewpoints and aims. Much 
ean be accomplished in the direction 
of unification of effort and action by 
intelligent explanation, reasonable- 
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ness and persuasion, in a word by 
leadership, but leadership implies 
authority and authority there must 
be. The derivation of the authority 
does not matter. It may arise spon- 
taneously with common consent con- 
firmed by precedent; it may have a 
democratic constitutional basis or it 
may rest upon despotic force. With- 
out authority, collective effort cannot 
be long sustained nor can it ever be 
efficient. 


You would not be satisfied to have 
a minority management group ob- 
stinately adhere to practices contrary 
to joint agreements. You expect 
management to see to it that they do 
not. Very well then, minority em- 
ployee groups must not be permitted 
by you to hold out unreasonably 
against the application of a principle 
or practice agreed upon by the official 
representatives of all the employees. 
Remember I have not said that this 
has happened, although there have 
been cases which verge so closely 
upon it that the point is worth con- 
Sidering in relation to the future. 
There is no more reason why an un- 
reasonable employee or group of em- 
ployees, who have a fixed notion 
regarding some _ particular point, 
should be permitted to have their own 
way against the decision of their rep- 
resentatives or to unreasonably waste 
the time of the Commission’s officers, 
than that some department official 
should be allowed to block a settle- 
ment which is just and reasonable in 
the eyes of collective management. 
The Plan is intended to prevent any 
individual or small group of individu- 
als from prejudicing the common in- 
terests of employees and management, 


and if it is to do this the stubborn 
individuals who obstruct must be 
overruled. 

In the matter of recognition of 
authority, management is now much 
better equipped than is the employee 
body. Official decisions are not chal- 
lenged by dissenting management 
minorities; there may be minor dif- 
ferences in interpretation but a word 
from the proper official will promptly 
straighten them out. Moreover, the 
issues involved in employee-manage- 
ment problems do not directly affect 
the management representatives; in 
this sense their views are impersonal 
and less likely to be subject to sharp 
dissension. 

On the other hand, while employee 
representatives are invested with 
such authority as may be necessary 
for the purposes of the Plan, the em- 
ployees are not fully accustomed to 
the idea of having them exercise it. 

Employee reactions are highly per- 
sonal; the first thought of the great 
majority is—How will I be affected? 
While this is natural, it has its com- 
plications. Consider the diversity of 
views among several thousand em- 
ployees, many if not most of whom 
lack the information that is essential 
to a comprehensive view of the sub- 
ject about which they are concerned. 
Consider also the variety of irrecon- 
cilable views and conclusions that 
must be reached under these circum- 
stances and the difficulty of harmon- 
izing such a diversity of opinion. No 
wonder it is one thing to appoint rep- 
resentatives and quite another to be 
satisfied with their decisions and 
undertakings. Yet how else can the 
work be carried on? 
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Let us quote two examples, one of 
the highly personal element and the 
other of incompatability in employees’ 
views: 

A number of men who have identi- 

cal duties and responsibilities and 

are paid exactly in accordance with 
the new schedule learn of another 
of the same _ occupation who, 
through an error, has been allowed 
too much service credit and conse- 
quently is somewhat overpaid. Re- 
sult—dissatisfaction and a demand 
that the wage of the overpaid em- 
ployee be reduced to the proper 
rate. Something very much akin 
to jealousy is at the bottom of the 
urge to effect a reduction in these 
circumstances; certainly the reduc- 
tion is of no benefit to the employ- 
ees at large. Again, please do not 
misunderstand. I do not say that 
the adjustment is not justifiable 
and logical—only that it illustrates 

a highly personal and individualis- 

tic viewpoint which in certain other 

directions is difficult to contend 
with. 


As an illustration of the incompati- 
bility of certain group or sectional 
employee views, the case of oper- 
ators vs. maintenance men may be 
cited; we find the operators of the 
Niagara System high tension sta- 
tions presenting a formal complaint 
that their wage schedule is too low 
compared with the maintenance 
men, while the latter are complain- 
ing with equal emphasis, though 
not in writing, that the reverse is 
the true state of affairs. 


One could cite innumerable exam- 
ples which illustrate the fine distinc- 
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tions drawn by employees where 
their own personal interests are con- 
cerned. Individual claims are made 
that special wage plusses should be 
allowed for this small thing and that, 
overlooking entirely that if the Com- 
mission made similar minus deduc- 
tions they would be considered most 
unjust and, what is more important, 
overlooking the complexity and loss 
of clearly-defined schedules into which 
these rather petty considerations 
would lead. Carried to the ultimate 
conclusion they would result in such 
a multiplicity of rates as to be utter- 
ly unworkable—a situation which is 
just what the employee group has 
sought to escape. Every man has his 
own ideas about these fine distinc- 
tions and they are often utterly in- 
compatible with each other. 

I have endeavoured to impress upon 
you the difficulty, which amounts to 
impossibility, of dealing with individ- 
uals and of satisfying every one, and 
to draw attention to the utterly ir- 
reconcilable nature of some of the 
requests and contentions that are ad- 
vanced. No individual or sectional 
group is in a position to think im- 
personally and to speak without bias 
about the affairs which vitally con- 
cern themselves. I hope you will re- 
flect on this, and realize that after 
careful consideration in committee 
and subsequent negotiations with 
management your’ representatives 
should have a much broader knowl- 
edge, comprehensive viewpoint and 
appreciation of what is practicable 
than any individual or _ sectional 
group can possibly have. Individuals 
must learn to distrust their own judg- 
ment about their own claims and re- 
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member that it is quite impossible to 
completely satisfy everyone. 

The only practicable course is to 
place responsibility upon your repre- 
sentatives, give them authority, abide 
by their commitments and stand be- 
hind them in case of sectional dis- 
sension. The collective view is the 
only sound one. 

DISTRICT JOINT CONFERENCES 
MANAGEMENT SHORTCOMINGS 

I would like to acknowledge here 
the regrettable fact that District 
Joint Conferences have not function- 
ed as effectively as had been hoped, 
very largely through the fault of 
management. I need not tell you that 
the Plan originated at a time when 
management was beset by many 
troublesome questions; owing to the 
existing stress it was not possible to 
give the full amount of attention to 
everything that was required for suc- 
cessful performance. In these circum- 
stances, management representatives 
on the District Joint Conferences 
were not given the kind of instruc- 
tions which would enable them to deal 
promptly and efficiently with the 
problems with which they were con- 
fronted. Steps are now being taken 
to correct this shortcoming and I am 
hopeful that, in future, District 
Joint Conferences will fulfil their in- 
tended function and effectively dis- 
pose of a great many of the questions 
which come before them, thus reliev- 
ing General Joint Conference of a 
great many needless items. 

Employee representatives can also 
do something to make District Joint 
Conferences more successful: 


They can weed out frivolous and 
unjustified complaints in commit- 


tee. This is within the intended 
scope of their authority and is very 
necessary, not only to avoid un- 
necessary wastage of Joint Confer- 
ence time but to give evidence of a 
proper sense of responsbility on the 
part of employee representatives. 
They can help by endeavouring to 
have available complete informa- 
tion in relation to each item of the 
agenda and whenever possible by 
giving management representatives 
advance notice which will enable 
them to look up information in 
advance. 


And they can remember that while 
it is appropriate to talk over mat- 
ters of general concern to all em- 
ployees in District Joint Conference 
and to tentatively sound out man- 
agement views, in the very nature 
of things some of these matters can 
be dealt with only after the Gen- 
eral Committee of Employees and 
the General Joint Conference have 
had an opportunity to pass upon 
them. 


DISSATISFACTION AND CRITICISM 

It is inevitable that some of the 
appeals put forward under the Plan 
will be rejected and it is probable 
that some employees will feel that re- 
jection of their claims is unfair and 
may be tempted to berate the Plan 
and .criticize the employee represen- 
tatives and the management for what 
appears to them to be unwarranted 
failure. I have already pointed out 
that the accomplishments of the Plan 
should be viewed collectively, not in- 
dividually. It is typical of certain 
individuals that if they do not get 
their own way they are prepared to 
throw every one else overboard and 
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attempt a fresh start in any new di- 
rection, which, in their opinion, offers 
greater promise of success for them- 
selves. I suggest to you that those 
who feel most aggrieved may feel 
that way because they expect too 
much. Fortunately my information 
leads me to conclude that the number 
of unduly dissatisfied individuals is 
comparatively small. 

It takes time to study all the com- 
plex angles of the employee-manage- 
ment problems in a large organiza- 
tion such as the Commission’s. In 
many instances, delays are inevitable. 
If we are to attain the maximum of 
success we must not be too impatient. 
It may surprise you to know that 
many organizations which are no 
larger than the Commission’s have re- 
quired a very much longer time to 
put similar plans into effect than the 
Commission has taken. 
BENEFITS—-MUTUAL AND COLLECTIVE 

It is natural that employees should 
be keenly interested in the returns 
that they receive for the services 
which they give the Commission and 
perhaps that they should seek to com- 
pare those returns with the compen- 
sation which similar services bring 
elsewhere. When doing so it is easy 
to overlook some of the indirect bene- 
fits enjoyed by permanent Hydro em- 
ployees. First there is the Pension 
and Insurance Plan with its provi- 
sion for permanent disability and re- 
tirement at sixty-five as well as its 
insurance feature, only a portion of 
the cost of which is paid by the em- 
ployees. Next there is the security 
of the so-called permanent Hydro 
‘positions. As you know, these posi- 
tions are practically depression-proof, 
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partly because of the stability of the 
power enterprise but also partly be- 
cause of the effort which the Commis- 
sion makes to properly take care of 
its permanent staff. Then there is 
the sickness benefit, which, while not 
subject to specific regulations, is, 
nevertheless, administered on broad 
humanitarian lines. Among the more 
recent advances in working conditions 
in the field, we have the granting of 
two weeks annual vacation with pay, 
statutory holidays with pay or equi- 
valent time off, the standard 48-hour 
week and one day of rest in seven. 
Last, but far from least, we have the 
establishment of a job classification 
and wage schedule under which the 
proper wage for a great many of the 
Commission’s positions is definitely 
specified and a good guide is furnish- 
ed as to the appropriate wage for 
practically all the remaining posi- 
tions, and as a result of the schedule 
substantial increases in the annual 
wage disbursement have already been 
made. 

When these accomplishments of the 
last two years are considered impar- 
tially, they surely give convincing 


evidence of progress and when one 


considers the machinery provided by 
the Plan for negotiation and the evi- 
dent spirit of co-operation which is 
being displayed both by the manage- 
ment and the employee representa- 
tives, it seems to me that you have 
no occasion to look to the future with 
apprehension. 

The advantages that will accrue to 
the Commission remain to be con- 
sidered. The Commission automatic- 
ally benefits through improved em- 
ployee-management relations but it 
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will not derive the full benefit unless 
the employee group gives thoughtful 
attention to ways and means of in- 
creasing the sense of responsibility 
and desire on the part of employees 
to give their best to their work; not 
only their best in the matter of exer- 
cising their skill and intelligence, but 
their best also in a co-operative effort 
to adapt themselves to the Commis- 
sion’s organization and help to make 
it function as a purposeful unit. This 
calls for team play and team play 
calls for the subordination of self in 
the interests of the team. 

Even in industry it is not always 
easy to recognize that team play is 
best for each individual as well as 
for the team. In sport, grandstand 
plays may be tempting to a player 
who craves applause, but in industry 
services are evaluated with a more 
discerning eye and high marks are 
given for team play so that in the 
end it is in the interests of each in- 
dividual as well as the team to strive 
for co-ordination and increased over- 
all efficiency, for, as overall efficiency 
improves, higher wage levels are jus- 
tifiable. Keep in mind that this insti- 
tution is operated in the public 
interest, not for the special benefit 
of the staff. Its trustees, the Com- 
mission, should be fair to the staff 
but should not pay you less or more 
than is justified by your performance. 
I believe that it is in the public in- 
terest to pay good wages to a body 
of employees that gives generously of 
its best and I am asking you, tonight, 
in the common interest of the Com- 
mission and yourselves to give care- 


ful thought to this question of your 
production and to remember that the 
sound basis for any claim for reward 
or advancement is excellent service. 

Tonight I have tried to give you 
food for thought. I hoped that a 
frank statement of the facts as I see 
them would be of lasting benefit by 
helping to direct your attention and 
efforts into channels most likely to 
bring results and by giving you an 
opportunity to voice your opinions 
when they differ from mine, for it is 
by these means that we shall progress. 

Please do not mistake my remarks 
about previous shortcomings as criti- 
cism or think they arise out of irrita- 
tion or pessimism—far from it. I 
am not only hopeful but confident of 
the future. The work already done 
is now undergoing the acid test of 
practical application which brings to 
light faults and virtues as nothing 
else will. After careful review and 
mature reconsideration, such adjust- 
ments in established wages and work- 
ing conditions as may be appropriate 
must and shall be made and, from 
time to time, phases of working con- 
ditions not yet dealt with will doubt- 
less be invaded. 


My life work has been devoted to 
Hydro. Hundreds of the staff are 
well-known to me, many of them as 
personal friends and I have only the 
warmest and best wishes for every 
one of you. Among other things, I 
wish you all a Very Happy New Year, 
a fair solution of our mutual prob- 
lems, and very happy relations in all 
our future co-operative efforts. 


INCI! 
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Ivan N. Pritchard, 
Chatham 


The Chatham Public Utilities Com- 
mission suffered a great loss to its 
personnel in the sudden passing of 
its Secretary-Treasurer, Ivan Noah 
Pritchard, at St. Joseph’s. Hospital, 
Chatham, on Friday, January 14th, 
1938. 

Mr. Pritchard had not been in the 
best of health lately but no alarm 
was felt over his condition and when 
he decided to have an operation to 
correct some stomach trouble, it was 
not considered serious. However, a 
few days after the operation his con- 
dition changed suddenly and he 
passed away within twenty-four 
hours. 

The City of Chatham as a whole 
has lost a very reputable citizen as 
Mr. Pritchard spent his whole life 
here, being born in the city 43 years 
ago. His family has always been 
prominent in Municipal affairs, his 
father being a member of the Coun- 
cil for a number of years. 

He started in to work for the 
Chatham Public Utilities Commission 
when it was inaugurated in 1914 and 
had a very intimate knowledge of the 
operations of the Commission. He 
worked up. through the various posi- 
tions in the General Office work and 
in 1929 was appointed to the position 
of Secretary-Treasurer of the Com- 
mission, which position he held until 
his death. 

In respect to outside activities he 
was a member of the Kiwanis Club 
and held the position of Secretary of 
that organization for some years. He 
was also interested in Boy Scout 
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Ivan Noah Pritchard 


work and was a member of the Boy 
Scout Council of the city for a con- 
siderable period of time. 

He also took a great interest in 
Provincial Hydro activities, being a 
member of the A.M.E.U. and in it has 
been a valued worker on the Mer- 
chandising, Accounting and Office Ad- 
ministration Committees. His pres- 
ence will be missed at the conven- 
tions of the future. 

Surviving Mr. Pritchard are his 
widow, Mrs. Leta M. Pritchard and 
two sons, Beverley and John, one 
brother, Vernard, and one sister, Mrs. 
Anthony Hewitt, all of the City of 
Chatham.—R.S.R. 
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Resuscitation 
by Employee of Carleton 
Place Public Utility 


Commission 
On July 7th, 1937, at Carleton 
Place, Ontario, a young girl, five 


years of age was playing on a raft 
near the Power House and fell into 
the river. Stewart Ferguson, fully 
clothed, dived in and he was followed 
by Lionel Bigras who was in a bath- 
ing suit. After about seventeen dives, 
the child was eventually brought to 
the surface and was taken from the 


water. 


Wilfred Bigras, a lineman with the 
Carleton Place Public Utility Com- 
mission, immediately started Artifi- 
cial Respiration. As a result of the 
Artificial the child 
started breathing in about half an 


Respiration, 
hour. Due to the severity of the 
shock, it was necessary to give her 
hospital and medical care for some 
days. 

This is a case of a person under 
water for at least five minutes, being 
resuscitated and when breathing, 
turned over to doctors for necessary 
case of 
the value of training and continued 
practice in the Prone Pressure 
Method of Artificial Respiration. 

The National Safety Council 
awarded the President’s Medal for 
Meritorious Safety Service to Wilfred 
Bigras. The Royal Humane Society 
awarded certificates to Lionel Bigras 


after-care; surely a clear 


Wilfred Bigras 


and to Stewart Ferguson for the 
rescue. 

A public meeting was held in the 
High School at Carleton Place on 
December 16th, 1937. This meeting 
was under the chairmanship of M. W. 
Rogers, Manager and _ Secretary- 
Treasurer of the Carleton Place Public 
Utility Commission and was attended 
by members of the Commission, of the 
Council, a class of the St. John Am- 
bulance Association and interested 
citizens. 

The President’s Medal was _ pre- 
sented to Wilfred Bigras by Wills 
Maclachlan acting for the President 
of the National Safety Council with 
headquarters in Chicago. 
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T gives me a great deal of 
pleasure, on behalf of Commis- 
sioner Smith and myself, to ex- 
tend welcome and sincere good 

wishes to delegates representing our 
partner municipalities in this pro- 
vince. Because I know your program 
is a rather extenSive one, and in order 
that I may not take up too much of 
your time, I will limit myself to only 
a very few pertinent observations. 
Up to the present time my only 
association with municipal represent- 
atives has been with groups of per- 
haps two or three. Never before 
have I had the opportunity of meeting 
such a large number of you gathered 
together at one time and place, and 
I must confess myself impressed not 
only by your numbers but by the 
number of people which as _ local 
hydro commissioners you serve, and 
of the money value of the asset the 
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destiny of which you control. Actu- 
ally there are 561,254 customers of 
municipal electric utilities within 
this province, receiving power supply 
through an aggregate municipal 
plant asset valued at $93,438,204.30. 
These figures are illustrative of your 
importance in the great general 
hydro scheme. 

You will observe that I have said 
the great general hydro scheme, and 
I have done so because actually there 
is only one hydro scheme. True, 
there are two sections, two jurisdic- 
tions,—that is to say, the provincial 
and the municipal authority, but ul- 
timately we are advancing along 
parallel lines and as we proceed our 
paths continually cross and re-cross. 
Our differences are only purely 
mechanical matters of jurisdiction 
and administration. That we concen- 
trate on separate items in the com- 
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posite buying and selling operation 
does not obscure the fact that ulti- 
mately we serve the same people. Our 
points of difference are accordingly 
merely incidental, purely mechanical 
and not fundamental, and in: the 
great general Hydro set-up most cer- 
tainly not of basic importance. UlI- 
timately the expenses of both juris- 
dictions combine and enter into the 
same electric light bill of the same 
ultimate consumer, and we have ac- 
cordingly a like responsibility which 
we must fulfil in like manner. 

We cannot exist separately under 
the present set-up, and it is there- 


qualify this a little. It would be pos- 
sible under a different set-up for a 
provincial body to administer the 
generation and purchase of power 
and as well its retail distribution. On 
the other hand were there no pro- 
vincial body each municipality could 
itself attend to the generation or pur- 
chase of power in sufficient quantities 
for its own customers. But neither 
of these alternatives is completely 
practical, because of the additional ex- 
pense which in the final analysis each 
would incur against the consumer. 

There is a very real advantage to 
all in a co-operative scheme of elec- 
trical supply. The principle of mass 
production enters into the picture 
and effects a levelling downward of 
the cost of individual items. Quite 
obviously the cost of power will de- 
crease if a number of municipalities 
combine in the use of one piece of 
apparatus or equipment—one power- 
house or one transmission line. This, 
I think, has been well-illustrated in 
the past. As a greater number of 
municipalities have availed them- 
selves of the benefits of electric 
power the average cost has been re- 
duced, and very materially. The 
first feature in a co-operative scheme 
of electric supply is, accordingly, its 
economy. 

But there are other features which 
though not quite as tangible are 
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equally important. I refer to the 
additional protection assured to each 
municipality by a pooling of power 
resources. It would be quite impos- 
sible for each municipality to main- 
tain two power plants, or two trans- 
mission lines. Certain power and 
equipment reserves would, as a mat- 
ter of prudent business practice be 
maintained in service, but in all in- 
stances the question of economy 
would enter into the picture and limit 
expenditures in this direction. Per- 
mit me to ask just what would have 
happened if two weeks ago one or 
two municipalities were solely depen- 
dent upon power from the Ontario 
power plant on the Niagara river. 
Supply would have ceased, immedi- 
ately and in its entirety, and for a 
matter of months residents of those 
municipalities would have been de- 
prived of light for their homes and 
power for their industries. 

Under a co-operative scheme this 
contingency while not at any time 
beyond possibility, is a rather remote 
one. A greater amount of protection 
is added, and the interchange of 
power is effected on a large scale. 

The alternative I have proposed to 
you, the individual generation and 
supply of power by individual muni- 
cipalities can accordingly be dis- 
carded, not only on the latter ground 
but on that of economy as well. 

The other alternative, that of sup- 
ply by a provincial body in its en- 
tirety can, I think, be discarded on 
equally positive grounds. 

In many ways local authorities are 
best able to judge on power matters. 
Conditions vary in different locali- 
ties. The saturation point of a cer- 
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tain community or group in a com- 
munity is difficult to establish from 
a distance, and accordingly local 
authorities are best in a position to 
determine in what direction their 
greatest effort should centre, in 
order to assure maximum productiv- 
ity. 

Not only so, but the main objec- 
tion to a body such as I have sug- 
gested lies in the arbitrary power 
which it would necessarily possess. 
Democratic administration is the 
very essence of public ownership and 
under the alternative I have men- 
tioned it might disappear. It need 
not necessarily do so, but it might. 
It is not always possible to visualize 
what individuals might do under cer- 
tain circumstances, and it would ac- 
cordingly seem to the advantage of 
the consumer that the jurisdiction 
entering into the supply of power be 
a divided one. 

Our present set-up would therefore 
appear to be sound in principle. Its 
administrative features are such as 
to lend themselves to efficient man- 
agement, and while it may not be the 
best scheme that could be evolved, I 
think I am safe in saying that it is 
the best yet to be evolved. 

These are things which you have 
undoubtedly heard before, but there 
is nothing lost in telling them again. 
Co-operation of the varying jurisdic- 
tions entering into electric supply is 
the very principle upon which hydro 
was founded and upon which it has 
extended and prospered in the past. 
There have been mistakes made and 
recriminations have resulted from 
those mistakes, but in each instance 
I venture to suggest that the mistakes 
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have occurred not as a result of the 
carrying out of the principles of 
supply, but rather as a result of an 
intentional or unintentional disre- 
gard of its principles. It is the earn- 


Hydro Lamp Window 
Dressing Contest 
Awards 


Class 2 


The Class 2 awards in the 1937 
Annual Hydro Lamp Window Dress- 


est hope of this commission that the 
co-operative feature of hydro supply 
will in the future be continued and 
extended, to the enduring benefit of 
the community. 


ing Contest, shown herewith, repre- 
sent the efforts of those Hydro Shops 
located in cities of less than 100,000 
population. 

These display creations rival those 
of Class 1 as to their excellence and © 
have proved to be real selling win- 
dows. 


First Prize, Class 2, Belleville Public Utilities 


Commission. 


Second Prize, Class 2, Chatham Public Utilities 


Commission. 
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Above — Tie Third 
Prize, Class 2, Osha- 
wa Public Utilities 
Commission. 


Right — Tie Third 
Prize, Class 2, Kit- 
chener Public Utili- 
ties Commision. 


Janet Cameron, Brock- 
ville 


Suffering a fall on the preceding 
Sunday, Miss Janet Cameron, ac- 
countant in the offices of the Brock- 
ville Public Utilities Commission, 
passed away on Wednesday, February 
2, 1938, in her eighty-fourth year. 

Miss Cameron was born at Perth, 


coming to Brockville more than fifty 
years ago. A short time later she 
joined the staff of the water works 
company as bookkeeper and remained 
in that capacity with the succeeding 
Public Utilities Commission. After 
approximately forty-eight years of 
faithful and conscientious service, 
she resigned at the end of 1937. She 


FEBRUARY, 1938 


remained on duty, however, to in- 


struct her successor. On leaving the 
office on the Saturday before her 
death, she had remarked that after 
another week her successor would be 
sufficiently conversant with the work 
to no longer require her instructions. 
She had planned to take a real holi- 
day to begin immediately after she 
had finished her work. 

Despite her advanced years, Miss 
Cameron was in good health, and her 
sudden demise came as a great shock 
to the Brockville office staff, who 
will miss her keenly. In the per- 
formance of her work she proved her- 
self extremely capable and alert 
right up to the last, and her books 


were kept in splendid condition. 
UC RART AS LN AE EIS! 


A2 THE BULLETIN 


BERELANAALENANLAANNSLEALLN TETANY} yD RO-ELECTRIC POWER COMMISSION OF ONTARIO I!11100000000000400000NeNtNUEE TEES AAEUTA anne 


Power Resources and Requirements 


in relation to the 


Quebec Power Contracts Settlement 


By Dr. Thomas H. Hogg 


Address delivered at the Annual Meeting of the Ontario Municipal 
Electric Association and the Association of Municipal 
Electrical Utilities on February 8th, 1938. 


URING the past few weeks, 
as I have been thinking 
about what I should say at 
this meeting, I have be- 

come impressed with the fact that 
this winter convention of the Ontario 
Municipal Electric Association, meet- 
ing in conjunction with the Associa- 
tion of Municipal Electrical Utilities, 
affords probably the best opportunity 
of the year to place before those most 
concerned the essential elements of 
the problems with which the Commis- 
sion has to deal, and the considera- 
tions which have governed the forma- 
tion of policy and underlie the con- 
clusions reached. 

I need not emphasize to you, who 
are so closely in touch with the muni- 
cipal side of the Hydro enterprise, 
the value of a cordial and harmonious 
relationship between the Commission 
and the municipalities, collectively 
and individually. Nor do I need to 
point out, that this desirable relation- 
ship cannot be developed to the full 
without mutual understanding and 
Sympathy. On the part of the muni- 
cipalities there must be knowledge 
and approval of the broad outline of 
the Commission’s policy, and on the 
part of the Commission a willingness 
to grapple with the problems of the 


individual municipalities with an open 
mind. 

Now while I have briefly mentioned 
these more or less self-evident facts 
I know quite well that were I in your 
place I should not be greatly impres- 
sed by a discourse on co-operation 
from the new Chairman. I should 
look for, and expect to find, evidence 
that the Commission is determined 
to give constructive leadership in this 
regard. May I say, therefore, that 
to the best of its ability this is pre- 
cisely what this Commission intends 
to give, confident in the assurance 
that the municipalities will meet it 
halfway, and that it will receive in 
full measure the support which its 
accomplishments in this’ direction 
may merit. These _ considerations, 
therefore, need not further detain us 
to-night. 

As you all know, the Commission 
recently took action in a. matter 
which, over a number of years, has 
been the subject of animated public 
discussion and controversy. I refer, 
of course, to the settlement with the 
Quebec power companies. As the con- 
sequences of its action are far-reach- 
ing and of great importance to the 
citizens of Ontario this matter will 
form the central theme of my address 
this evening. 
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In order to furnish the background 
necessary to a proper appreciation of 
the reasons for making the settle- 
ment, it is necessary to present in 
some detail several aspects of the 
power situation in Ontario. This in it- 
self is no small task, for two reasons, 
first because certain aspects involve 
technical considerations of more than 
average complexity, and second be- 
cause there igs much popular miscon- 
ception attributable to contradictory 
statements many times repeated dur- 
ing the prolonged controversy. For 
these reasons it has become evident 
to me that a somewhat comprehen- 
sive presentation of the facts and a 
careful interpretation of their signi- 
ficance are essential if I am to con- 
vey to you, an understanding of the 
reasons for making the settlement. 

First, we shall survey the sources 
of power in southern Ontario. 

POWER RESOURCES 

The hydraulic power resources be- 
longing to the Province of Ontario 
which are now susceptible of eco- 
nomic development for use in south- 
ern Ontario are to be found on the 
Ottawa, Madawaska, St. Lawrence 
and Niagara rivers. The last named 
is used in a special sense to denote 
any power resource obtainable from 
water in its descent from lake Erie 
to lake Ontario, thus including the 
development at DeCew Falls. There 
are also certain smaller water power 
developments available, such as those 
now being developed on the Musquash 
river. Power supplies large enough 
to meet the annual growth in demand 
of the Niagara system must, however, 
come from large developments. The 
developments possible on the Mada- 
waska river are more suitable to meet 
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the lesser demand of eastern Ontario. 


In the main, therefore, southern On- 


tario’s hydraulic resources are on the 
Ottawa, St. Lawrence and Niagara 
rivers. 


steam as a source of power. 
St. Lawrence River 


Ontario’s interest in the St. Law- 
rence river water power lies in the 


international portion of the river, in 
which the ownership of power and 
jurisdiction over its development, is 


vested in the Province of Ontario and 


the State of New York. 

Large power developments on the 
international stretch of the river re- 
quire the construction of permanent 


In addition, there is always 
the possibility of having recourse to 


dams across the river with sluices for 


the regulation of flow, and with per- 
manent navigation locks and other 
works; in consequence, on this portion 
of the river power development is in- 
separably 
which, of course, comes under the 
jurisdiction of the respective federal 
governments of Canada and _ the 
United States. 

The St. Lawrence power and canal- 
ization projects constitute an inter- 
national undertaking of great magni- 


tude, concerning which there is ample 


room for widely varying opinions 


throughout the United States and’ 


Canada, according to sectional inter- 
ests or local viewpoints, and wide 


linked with navigation’ 


scope for political issues to arise as 


a result of differences of interests 
and opinions. These divergent inter- 
ests, opinions and views have inter- 
posed a hitherto insuperable obstacle 


in the way of the St. Lawrence pro-- 


ject; for although on one occasion the 
four interested parties did reach an 
agreement in stated terms, it has 
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never been possible to secure the 
necessary authorization to proceed. 

Quite aside from this inability to 
agree to take concerted action and 
the consequent uncertainty as to the 
time when the work might be com- 
menced, St. Lawrence power, as a 
source of supply to take the place of 
the power provided for by the Quebec 
contracts, must be definitely rejected 
for another reason, namely, the time 
required for the actual construction 
of the works. This project is so 
large that no reliance can be placed 
upon obtaining power from it for five 
or possibly six years from the time 
commencement of work is authorized. 
It is probably fair to say, that there 
has never been a time when there 
appeared to be any real likelihood of 
obtaining power from the internation- 
al portion of the St. Lawrence river 
in less than seven years. Although 
this Ontario power resource is of very 
great potential value for the future, 
its existence has not had, and could 
not have, any bearing whatever upon 
the recent Quebec power settlement. 

You will readily appreciate that no 
reasonable business man, charged with 
the responsibilities of administering 
The Hydro-Electric Power Commis- 
sion of Ontario, would be justified at 
the present time in placing any re- 
liance upon obtaining power from the 
international section of the St. Law- 
rence river for use during the period 
for which the Quebec power was pur- 
chased. 


The Ottawa River 
The descent of the Ottawa river 
from lake Temiskaming to the St. 
Lawrence river is made in a series 
of falls and rapids which occur 


throughout its course, affording splen- 
did opportunity for low-cost water 
power development. There are up- 
wards of a dozen excellent sites which 
aggregate in capacity some 1,200,000 
horsepower. As this portion of the 
river constitutes the boundary be- 
tween the provinces of Ontario and 
Quebec, one-half of all the power be- 
longs to Quebec and the other half 
to Ontario. Of the total interprovin- 
cial resources about one-third has 
now been developed; Ontario’s share 
of what remains is approximately 
480,000 horsepower. 

Three governmental bodies exer- 
cise a measure of administrative 
control over the Ottawa river; the 
legislatures of the two provinces and 
the parliament of the Dominion of 
Canada. The jurisdiction of the Do- 
minion arises out of its control of 
all matters affecting navigation, and 
of the provinces through their owner- 
ship of the bed of the river and the 
adjoining lands. There have been 
differences of opinion between the 
provinces and the Dominion concern- 
ing their respective rights and at one 
time the Dominion granted charters, 
notably to the Montreal, Ottawa and 
Georgian Bay Canal Company, and 
the National Hydro-Electric Company, 
Limited, purporting to convey rights 
to develop power; this was disputed 
by the provinces. Before the devel- 
opment of Ottawa river powers could 
be undertaken many of these com- 
plex issues, including the division of 
water between Ontario and Quebec, 
had to be settled through tedious and 
time-consuming negotiations. These 
contentious issues were not settled to 
the satisfaction of the provinces until 
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1927, after which the way was clear 
for development at Chats Falls. 

Notwithstanding the settlement of 

contentious issues as to the right of 
jurisdiction, there are still difficulties 
in the way of making further devel- 
opments under present conditions. 
Owing to the unavoidable division of 
jurisdiction between legislative bod- 
ies, and the resulting legal complexi- 
ties, the procedure incidental to de- 
velopment is so involved that it is 
impossible to state it briefly and ac- 
curately. It is clear, however, that 
at least two conditions must be ful- 
filled before power development on 
the Ottawa river can be under- 
taken :— 

1. There must be two parties, one 
in Ontario (The Commission) 
and the other in Quebec, who 
desire to proceed jointly on 
terms which are agreed upon. 

2. The co-operation and consent of 
both the provinces of Ontario 
and Quebec must be obtained. 


I scarcely need point out that it 
would have been impossible to fulfil 
both of these conditions while the 
Quebec power contract situation stood 
as it did prior to the recent revision 
and while an unused surplus of power 
existed in Quebec or while Quebec de- 
mands could be supplied from any 
sources alternative to and comparable 
with the Ottawa. Therefore, power 
from Ontario’s undeveloped resources 
on the Ottawa river could not be an 
immediate alternative to additional 
power provided by the Quebec con- 
tracts settlement. 


The Madawaska River 
The Madawaska river is a tribu- 
tary to the Ottawa, and enters it at 
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Chats lake about 35 miles above the 
city of Ottawa. Its numerous power 
sites are not only favourably situated 
but they are also very suitable as to 
Size in relation to annual load in- 
creases, for development as sources 
of 60-cycle power for the Eastern 
Ontario system. With development 
of the storage obtainable the unde- 
veloped sites would produce about 
140,000 horsepower when operated at 
load factors characteristic of the 
Eastern Ontario system, and some- 
what less if developed at 25 cycles 
for the Niagara system. Recently 
the Madawaska river has been depict- 
ed as one of two sources of power 
supply for the Niagara system which 
were said to secure the Commission 
against the need for any more Quebec 
power than it had agreed to take 
prior to the recent Quebec contract 
revisions. It will be apparent later 
that Madawaska power either by 
itself or in conjunction with any 
other hydraulic power resources at 
the disposal of the Commission prior 
to the settlement with the Quebec 
companies, would not have provided 
a supply which could be relied upon 
to meet the Niagara system power 
requirements, during the next five 
years; on the contrary, there is every 
probability that the development of 
this power resource at 25 cycles for 
the Niagara system would only have 
served to defer for one year or at 
the outside for two years, final re- 
course to power from Quebec sources 
or, in the alternative, power from 
steam. Having these facts in mind 
would it have been wise to incur the 
risk of an unfavorable issue to the 
litigation in progress by refusing to 
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negotiate a settlement of the Quebec 
power dispute? 


Niagara River 


While a survey of the prospect of 
obtaining additional power from the 
Niagara river yields little better as- 
surance of early results than from 
the St. Lawrence and Ottawa rivers, 
the many complex angles which must 
be touched upon require a more 
lengthy explanation. 


There is the question of diverting 
additional water from above the falls 
at Niagara, at present governed by 
Treaty. Linked with this is the pos- 
sibility of actually increasing the flow 
available to Canada by adding to the 
Great Lakes supply through the Long 
Lac and Ogoki diversions. 


There is the possibility of extend- 
ing the Ontario Power plant, of 
making a second full head develop- 
ment at Queenston, or developing 25- 
cycle power at DeCew Falls. 


There are also the possibilities of 
constructing a purely peak power 
plant at DeCew Falls; of increasing 
the peak load capacity at Queenston 
by a scheme involving pumping at 
times of low demand during the night, 
or of increasing the capacity of the 
development by the use of flow- 
booster pumps in the canal. 


Apart from physical proposals there 
are matters of Treaty revisions and 
of adjustments in export arrange- 
ments. When it comes to specifie 
courses, these many features have a 
tendency to intermingle and combine 
into innumerable combinations which 


cannot even be suggested in the time 
available. 


Treaty Diversions at Niagara 


Under the Boundary Waters Treaty 
of 1909 between Canada and the 
United States it is provided that “The 
High Contracting Parties shall have, 
each on its own side of the boundary, 
equal and similar rights in the use 
Of SOHN boundary waters”. Thus 
the benefits derivable from the use 
of boundary waters belong equally to 
both countries. In the case of the 
Niagara river, however, a number of 
considerations led to a special appor- 
tionment of the water to be diverted 
for power purposes, as a result of 
which authority was given to divert 
20,000 cubic feet of water per second 
on the United States side of the river 
and 36,000 cubic feet of water per 
second on the Canadian side. The 
difference in permissible diversion on 
the Canadian side was offset by the 
exportation to the United States of 
electrical energy developed in power 
plants on the Canadian side of the 
river. 


From time to time efforts have 
been made, under various schemes, to 
increase these quantities and, in order 
to preserve the scenic beauty of the 
falls, which was a primary reason for 
the Boundary Waters Treaty, river 
works have been proposed to maintain 
a satisfactory distribution of the 
water over the crest of the falls. One 
such definite scheme was made the 
subject of a Convention and Protocol 
which was drawn up in 1929. The 
plan provided that the remedial river 
works be constructed at the expense 
of the Hydro Commission and the 
Niagara Falls Power Company, in re- 
turn for which they were to be al- 
lowed to use, in existing generating 
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equipment, an additional 10,000 cubic 
feet of water per second but only on 
a trial basis during six winter months 
and for a period of seven years. This 
convention, however, failed to obtain 
the assent of the Foreign Relations 
Committee of the United States 
Senate. 

This illustration is cited to show 
the difficulties of securing consent to 
even modest revisions of Treaty 
terms. It is, therefore, essential to 
an understanding of the Niagara 
problem to bear in mind that no 
water in excess of the amounts pro- 
vided by treaty can legally be used 
for power on either side of the 
boundary, except by international 
agreement. There is no escape from 
this on any pretext or argument. 

At Niagara Falls, New York, and 
throughout a large portion of that 
State, power distribution is under 
the control of the Niagara-Hudson 
Power Corporation which has been 
anxious to secure the right to de- 
velop more power at Niagara Falls. 
There is also an influential and ac- 
tive public ownership movement in 
New York State which seeks to im- 
plement the development of the St. 
Lawrence by or for the State and 
it is inevitable that the two should 
be opposed. 

If you will reflect upon the forces 
in New York State which are press- 
ing for early state development of 
’ the St. Lawrence for power, and 
other interests more particularly in 
the western states which have been 
pressing for the navigation aspects 
of the St. Lawrence project, you will 
see that while this issue is active, 
the prospect of a revision of the 
Boundary Waters Treaty, to permit 
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the use of additional waters for 
power development at Niagara Falls, 
is uncertain, to say the least. As 
a matter of fact the prospect does 
not appear to be any brighter now 
than it did in 1924 and 1925; it is 
simply out of the question to place 
any reliance upon it. 

Diversions Into the Great Lakes 

Notwithstanding the apparently 
insuperable difficulty of obtaining, 
at the present time, increased diver- 
sion at Niagara by treaty revision, 
it was hoped that if purely Canadian 
waters were artificially diverted into 
lake Superior, an equivalent quan- 
tity of water might be put to use 
down stream in the Niagara and St. 
Lawrence rivers for the exclusive 
benefit of Canada, without the form- 
ality of treaty changes. The facts 
of the matter appear to be that if 
Canada were to divert its waters 
into the Great Lakes without formal 
international agreement, the United 
States might be entitled to an equal 
share in the benefits derivable at all 
points in boundary waters except at 
Niagara Falls, where, due to the 
specific treaty limitations on diver- 
sion from above the falls, neither 
country could benefit. To proceed 
with the Long Lac and Ogoki diver- 
sions without official international 
safeguards would actually jeopar- 
dize the possibility of obtaining for 
Canada the exclusive use for power 
development of the diverted waters 
and it would do this without secur- 
ing any immediate additional power 
benefit. 

The Long Lac and Ogoki Projects 

Perhaps a brief description of 
the Long Lac and Ogoki projects 
will be of interest. The Long Lac 
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project involves the diversion of 
the run-off from the southerly por- 
tion of the Kenogami river water- 
shed, from its natural outflow into 
the Albany river and James bay, to 
lake Superior, passing along a chan- 
nel cut through the height of land, 
and down the Aquasaban or Black 
river. This particular portion of 
the Kenogami river watershed is 
very close to lake Superior, the 
nearest point of the divide being less 
than thirty miles from the great 
lake. The proposal is a combined 
water diversion and pulpwood trans- 
portation scheme which would en- 
able large quantities of pulpwood 
from the Long Lac watershed to 
reach lake Superior. Work on this 
scheme was well under way but was 
shut down in December, 1937. 


The Ogoki river diversion is a 
somewhat larger project. This river 
is one of two principal tributaries 
to the Albany. By constructing a 
dam at Waboose rapids to raise the 
water level some 35 feet, the run-off 
from the watershed of the Ogoki 
above this point can be diverted 
across the height of land into the 
chain of lakes leading to the Jack- 
fish river and thence through lake 
Nipigon down the Nipigon river to 
lake Superior. 


Theoretically, of course, these two 
diversions add nothing to Canada’s 
potential water power since the fall 
of the water to sea level is the same 
whichever route is followed but if 
diverted southwards, instead of pass- 
ing through an unsettled and largely 
undeveloped territory, this water 
would pass along the side of the 
greatest power consuming area of 


the Dominion, over falls and rapids 
affording better power sites than 
exist on the northern route. 

In passing to lake Superior the 
Long Lac diversion of approximately 
1,100 cubic feet of water per second 
would permit development on the 
Aquasaban or Black river of about 
20,000 horsepower. The Ogoki diver- 
sion of 4,000 cubic feet of water 
per second would add about 90,000 
horsepower to the potential power of 
the Nipigon river. Passing through 
the outlet of lake Superior at Sault 
Ste. Marie, the combined diversion 
of say 5,000 cubic feet of water per 
second would if used, produce 10,000 
horsepower. On the Niagara river, 
if utilized in a second full-head de- 
velopment at Queenston, the extra 
flow would provide 150,000 horse- 
power. Continuing down the St. 
Lawrence 40,000 horsepower would 
be added to the power resources of 
Ontario and 50,000 horsepower to 
those of Quebec. 


Other Schemes for Additional Power 
From Niagara 

Time will permit only a mention 
and the briefest comment respecting 
other schemes for obtaining addi- 
tional power from the waters which 
pass, either by the Niagara river or 
by the Welland canal, from lake 
Erie to lake Ontario. 

The most effective is a second full- 
head development, not unlike Queen- 
ston, in the sense that it would use 
in a single stage, the head available 
from above the upper rapids to be- 
low the rapids of the gorge at 
Queenston. To attain the desired 
efficiency and economy it would have 
to be a large development, utilizing 
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at least 10,000 cubic feet of water 
per second to give a minimum of 
300,000 horsepower. As pointed out, 
there is little immediate prospect of 
such an additional flow being secur- 
ed by treaty revision. By expropri- 
ating the Canadian Niagara plant 
and utilizing this water supply in a 
more efficient plant, using the full 
head available, about 200,000 horse- 
power, over and above the 100,000 
horsepower at present generated in 
this plant on the Canadian side 
chiefly for export, could be obtained, 
but the change would necessitate the 
virtual abandonment of the Cana- 
dian Niagara plant and at present 
this is not economically attractive, 
partly because it would be necessary 
to construct an expensive 300,000 
horsepower capacity plant for a net 
gain of 200,000 horsepower. 

Moreover, Canada is not free to 
-proceed with any development or 
any modification of existing develop- 
ments which involve the diversion of 
additional water around the gorge 
between the falls and Queenston 
without consulting the interests of 
the United States. In a note dated 
April 6, 1916, submitted by Robert 
Lansing, the United States Secretary 
of State, at the time the original 
Queenston development was propos- 
ed, such a protest was made. Al- 
though this protest was later with- 
drawn, there is reason to suppose 
that under present conditions, any 
attempt on the part of the Commis- 
sion to increase the diversion around 
the gorge would give rise to a further 
and perhaps more serious protest 
from the United States. 

The extension of the Ontario 
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Power plant: would also involve ad- 
ditional diversion at the falls, but 
not through the gorge. 

- With regard to DeCew Falls, the 
Department of Transport is willing 
to study the feasibility of allowing 
the Commission to take additional 
water from the Welland canal for 
use at the DeCew site only after the 
international aspect of the use of 
additional water is settled. In the 
course of time some 700 cubic feet 
of water per second now leased from 
the old canal will be available. How- 
ever, the present 50,000 horsepower, 
60-cycle plant at DeCew Falls, with 
its storage basin, makes effective use 
of all the water now available. 


An alternative suggestion has been 
made that a purely peak load plant 
of 200,000 horsepower capacity. be 
constructed at DeCew Falls, utiliz- 
ing only the present available flow. 
Such a plant could only operate for 
some three hours per day, and, 
therefore, some other source would 
be needed to supply the base load 
during the twenty-one hours when 
the peak load plant could not oper- 
ate. Previous to the settlement of 
the contract issue, the relationship 
between the amount of peak power 
and daily energy available from the 
Commission’s then resources closely 
approached the relationship between 
the maximum peak day demand for 
these quantities, and, therefore, in- 
sufficient quantities of excess energy 
were available to make this devel- 
opment economical. As additional 
quantities of Quebec power, with 
their comparatively large amounts 
of energy per horsepower of con- 
tract demand, are incorporated in 
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the system’s resources, a surplus of 
energy which can be used for this 
purpose will gradually accumulate. 


Another source of purely peak 
power which has been brought for- 
ward is referred to as the Queen- 
ston forebay scheme. It involves 
pumping water from the forebay 
during the low load hours of the day 
into an artificial reservoir construct- 
ed adjacent to the forebay, and using 
this stored water to operate addi- 
tional turbo-generators at the time 
of peak demand. As in the case of 
the DeCew Falls peak development, 
the usefulness of this scheme is de- 
pendent upon the availability of 
surplus system energy and for the 
game reasons is not an attractive 
alternative to Quebec power. 


Brief reference should be made to 
another proposal to obtain additional 
power at Queenston. This scheme 
depends upon effecting an increase 
in the flow of water through the 
canal by the use of flow-booster 
pumps. The canal flow depends upon 
the difference in water elevation at 
the entrance and outlet or, as it is 
termed, upon the surface gradient 
of the water. By the installation 
of a huge pumping station at the 
entrance of the rock section of the 
canal which would raise the level of the 
water in the rock section toward 
Queenston, at the same time lower- 
ing it in the earth section near the 
pumping equipment, the surface 
gradient would be increased in both 
portions of the canal thus increas- 
ing the flow of water available for 
the production of power at Queen- 
ston without duplicating the canal 
or constructing a new tunnel. AlJ- 


though there are no _ insuperable 
structural difficulties in carrying out 
this scheme, it has a number of dis- 
advantages that I cannot take time 
to discuss fully tonight and in my 
opinion it is unsound from the 
practical engineering and operating 
standpoint. Among the disadvan- 
tages is the fact that it involves the 
use of additional water at Queen- 
ston which must be obtained either 
by diverting additional water for 
power or utilizing a portion of the 
diversion now employed at the On- 
tario Power or the Toronto Power 
plant 

I believe the foregoing survey 
demonstrates that the prospects of 
obtaining large additional power 
supplies from the Niagara river in 
the early future are not encouraging. 


Steam Plants 

The advantages and disadvantages 
of steam-generated power, as a 
source of supply to the Niagara sys- 
tem, have been investigated on sev- 
eral occasions, as changes in avail- 
able system supply and demand have 
brought this source into question. 

One such occasion occurred in 
1924-25, when the Queenston plant 
was approaching its full capacity 
and there appeared to be no early 
possibility of obtaining additional 
supplies from the Niagara, the Ot- 
tawa or the St. Lawrence rivers. 
However, engineering investigation 
established the fact that power from 
hydraulic sources in the Province of 
Quebec, which became available 
about this time, constituted a more 


*The international difficulties respecting diver- 
sion of additional water around the rapids of 
the gorge, referred to on page 49, in connection 
with a second full-head development, would apply 
also to the flow-booster scheme here described. 
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desirable and economical supply than 
steam power. 

Another review of steam power 
was made in 1935, when the alterna- 
tives to Quebec power were being 
considered with a view to cancella- 
tion. At this time, an extensive 
programme of steam development, 
totalling half-a-million horsepower 
over a period of five years, was 
under consideration. 


While these various reviews indi- 
cate that steam power has certain 
advantages; these advantages, from 
a cost standpoint, are contingent 
upon the use of steam as a source 
of peak power at comparatively low 
load factors. Had the Niagara sys- 
tem been committed to the develop- 
ment of steam power as an alterna- 
tive to Quebec supplies its continued 
use might easily have been forced 
upon the Commission for many 
years, as there appeared to be no 
possibility of developing the Com- 
mission’s own sites on the Ottawa 
river without first effecting a com- 
plete settlement of the Quebec con- 
tract issue, and no other source of 
supply likely to become available in 
the near future. Under these cir- 
cumstances operation under condi- 
tions favourable to steam develop- 
ment could not have continued for 
long; instead, the cost of such power 
would have steadily increased as the 
plants were year by year called upon 
to supply increasing quantities of 
high load factor base demand. 


There is an important disadvan- 
tage to the extensive use of steam 
power which is not directly reflected 
in the cost of its generation. Large 
electro-chemical and_ electro-metal- 
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lurgical industries have been built 
up in the Niagara district, which de- 
pend upon “interruptible”’ and low- 
cost “at-will” power supplies. So 
long as our principal supplies are 
from hydraulic sources, capable of 
high load factor operation all the 
year round, there exists a surplus 
of energy which may be furnished 
to these industries with advantage. 
If, however, a substantial proportion 
of the system capacity were to be 
generated in steam plants, this sur- 
plus of energy would no longer exist; 
as it would have to be diverted to 
the primary supply in order to en- 
able the steam plants to operate at 
their economical low load factor 
ratings. The disadvantages in a 
programme of development which 
would seriously injure or cripple 
these industries are obvious. 


Finally there is the question of 
fuel. As Ontario has within its 
borders no source of fuel suitable 
for such plants they would be de- 
pendent upon foreign fuel, which is 
not only more expensive than in 
territories situated near coal mines, 
but is subject to risks of price fluc 
tuations and actua! shortage in sup- 
ply due to labor troubles in foreign 
mines and on foreign railways and 
possibly also to embargoes. 

Steam power in limited quantities, 
for certain special purposes which 
are not material to our survey to- 
night, may have a place in the Com- 
mission’s future supplies, but as an 
alternative to base power from Que- 
bec sources, it is not competitive. 


* %* * * 


The foregoing review of the poten- 
tial hydraulic power resources of 
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southern Ontario, and the serious 
obstacles which prevent their early 
development, establishes very clearly 
the irrefutable fact that such re- 
sources could not possibly be count- 
ed upon to meet the power demands 
which may reasonably occur in the 
Niagara system during the next five 
years. In these circumstances only 
two courses were open to the Com- 
mission: either embarking upon a 
programme of very extensive steam 
power development, or securing ad- 
ditional supplies of Quebec power 
by adjusting the contracts with the 
Quebec power companies and paving 
the way for the development of 
Ontario’s own power on the Ottawa 
river. 


POWER REQUIREMENTS 
To adequately protect the interest 
of those who are dependent upon 
any given power supply, the system 
serving them must possess sufficient 
resources to fulfil the under-noted 
requirements: 


lst. There must be sufficient capa- 
city to supply the maximum 
primary power demand. 

. There must be continuously 
available reserves to meet losses 
of capacity which occur with- 
out warning. This may be term- 
ed an “emergency reserve”. 
There must be power resources 
available on demand, or obtain- 
able in sufficient time by devel- 
opment or otherwise, to meet 
the increasing primary demands 
due to growth. These may be 
termed “growth resources”. 

There has been a noticeable fail- 


3rd. 


ure, in public discussion of power 


problems, to distinguish between 


“emergency reserves” and “growth 
resources”. This has caused confu- 
sion, for the “emergency reserve” 
should always be immediately avail- 
able, while “growth resources” need 
not be available until required by 
increased primary demands. 


Contingencies Which Make Emergency 
Reserves Necessary 

The operation of a hydro-electric 
power system affords striking ex- 
amples both of man’s ability and of 
his inability to control, and direct 
to his own benefit, the forces of na- 
ture. From the generating station, 
within which is usefully harnessed 
the power of a Niagara, to the 
slender strands of the transmission 
and distribution lines bringing the 
comfort of electricity to distant 
parts of a province, the whole sys- 
tem is constantly in conflict with 
natural forces. On occasions it is 
inevitable that these enormous na- 
tural forces of which winds, floods, 
ice and lightning are examples, will 
gain the upper hand, for the con- 
struction of a power system which 
will be entirely immune from struc- 
tural damage and operating troubles 
is not economically practicable. 

It follows that the decision as to 
how far to go in the attempt to as- 
sure a normal and continuous sup- 
ply of power becomes a matter of 
judgment. Those points in the sys- 
tem which are most vulnerable must 
be determined and given the great- 
est care and attention. The likeli- 
hood of loss or damage must be 
carefully weighed against the cost of 
protection and the nature and extent 
of the safeguards which are eco- 
nomically justifiable must be deter- 
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mined. Where the cost of complete 
protection is prohibitive, some risk 
must be accepted. 

Of the various eventualities which 
may affect the Niagara system, those 
resulting from great accumulations 
of ice in the Niagara river probably 
constitute the most serious threat. 
The dramatic wrecking of the Upper 
Arch bridge at Niagara Falls and 
the sudden and totally unexpected 
flooding of the Ontario Power plant, 
involving a loss of capacity of 175,- 
000 horsepower, furnishes the most 
recent evidence of the seriousness 
of this contingency. 


On only one previous occasion has 
such a serious loss occurred. That 
was in April, 1909, when this plant 
was flooded under somewhat similar 
circumstances. After that flood, 
structural changes in the plant were 
made which afforded protection 
against river levels ten feet higher 
than formerly. This was done in 
the confident though erroneous be- 
lief that a similar disaster could not 
happen again. 

Another most serious menace arises 
from the fact that certain electrical 
equipment makes use of oil as an in- 
sulating and cooling medium. Al- 
though designed and built to withstand 
the explosive forces that may be cre- 
ated under certain conditions, failures 
in oil-filled apparatus sometimes occur 
and occasionally dangerous oil fires en- 
sue. In the past such fires have com- 
pletely crippled the Niagara and Dun- 
das transformer stations. You will 
recall also the very serious conse- 
quences of recent fires in stations sup- 
plying the city of Buffalo and part of 
the metropolitan territory of New 
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York; in both cases a complete cessa- 
tion of power supply for many hours 
resulted. Similar fires might cripple 
any of the generating stations from 
which the Niagara system is supplied, 
for it is out of the question to elim- 
inate completely the risk of their oc- 
currence. 

Many other emergencies relatively 
less disastrous in their possible conse- 
quences but more frequent in their oc- 
currence may be cited. Among these 
are low water levels in the upper 
Niagara river which exercise a marked 
effect upon the capacity of the Queens- 
ton development; accumulation of ice 
in various forms in plant intakes, 
which may result in partial or com- 
plete loss of capacity; damage to tur- 
bine runners which may be caused by 
foreign substances entering the water 
passages; breakage of transmission 
lines, sometimes in situations difficult 
of access, by accumulation of sleet or 
occasionally due to intense cold; fail- 
ure of electric cables or other ap- 
paratus, and many other things of like 
nature. Another less serious example 
of the loss of generating capacity due 
to ice conditions in the Niagara river 
occurred from January 17 to 19 
of this year. For some hours these 
conditions caused a loss of generating 
capacity of 150,000 horsepower and 
over a period of fifty hours an average 
loss of 86,000 horsepower was sus- 
tained. These more frequent and less 
severe occurrences are among the con- 
tingencies against which reserve 
capacities must be provided. 

Extent of Emergency Reserves 

The amount of generating capacity 
which should be available to offset 
emergency losses of supply cannot be 
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determined by any simple rule, such 
as applying a percentage to the total 
load. Numerous factors influence the 
need for “emergency reserves” ; among 
them the relative probability of emer- 
gency losses, which is affected by the 
prevailing standard of apparatus 
maintenance; the geographical distri- 
bution of existing power supplies and 
the interconnection facilities available. 
In rare instances the time required to 
make available for service partially de- 
veloped resources might have some 
bearing. The cost of the reserves and 
the ability to reduce this cost by re- 
sale on an at-will basis naturally in- 
fluences the final decision as to the 
quantity to be carried. 

After a painstaking evaluation of 
these and other factors in the light of 
sound economic practice, the Commis- 
sion has concluded that the Niagara 
system cannot be assured of a reason- 
ably continuous power supply, under 
present conditions and under those 
likely to prevail on the Niagara sys- 
tem for several years ahead, unless it 
has available an emergency reserve of 
the order of 75,000 horsepower over 
and above that capacity which is suffi- 
cient to supply the maximum primary 
power demand. The maximum pri- 
mary demand, however, includes loads 
of customers taking power to the éx- 
tent of about 100,000 horsepower under 
special contracts, known as interrup- 
tible contracts, which embody provi- 
sions which permit the Commission to 
interrupt the supply at certain times 
and for stated periods during the win- 
ter months. In effect, therefore, the 
maximum primary power demand in- 
cludes a peak power reserve of 100,000 
horsepower which constitutes a second 


line of defense. As the right to inter- 
rupt this power is limited, it is really 
a high grade supply and is sold for 
only a little less than firm power. The 
two combined are commonly referred 
to as “primary” power. 


Energy 

Since the primary demand includes 
this 100,000 horsepower of interrup- 
tible power, it might be supposed that 
power resources 100,000 horsepower 
less than the total primary demand 
would be quite adequate and that any- 
thing more is reserve and only reserve. 
This is entirely wrong because it ig- 
nores another aspect of power supply 
which is just as important as the peak 
demand. This other aspect is the 
“average demand”, for an hour, or a 
day, or a week, which is a measure of 
energy or quantity of electricity, as 
distinct from the actual demand or 
actual load which varies from instant 
to instant. 

The peak load or maximum demand 
governs the size of generating plants 
and exercises a major influence upon 
cost. Partly because of this and part- 
ly because of the complexity of the 
practical operating problems involved 
in making the best use of both peak 
power and energy resources, public 
references to the “average demand” or 
to energy have been comparatively 
rare and the significance of this aspect 
of power supply is but little under- 
stood. 

While reductions in the Niagara sys- 
tem peak demands can be effected by 
exercising the right to reduce deliver- 
ies to interruptible customers, the 
contracts stipulate that these rights 
can be exercised only for limited 
periods of short duration. It follows 
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that even though the demands of the 
interruptible customers at peak may 
be reduced 100 per cent, the average 
demand, which represents the energy 
delivered to them, can be reduced very 
little; thus the interruptible privileges 
do not furnish any material relief 
from energy demands, nor the equiva- 
lent of a substantial energy reserve. 
For sudden brief losses of capacity 
the relief provided by suspending de- 
livery to interruptible customers is 
very valuable, but where the loss of 
capacity extends for many hours, or 
days, or weeks, the interruptible privi- 
leges alone cannot provide the neces- 
sary protection. A reserve of energy 
is indispensable for protracted losses 
of supply which reduce the energy re- 
sources of the system and, while the 
quantitative aspect of the question of 
providing an adequate energy reserve 
cannot be discussed in this address, it 
is well to note that the 75,000 horse- 
power of “emergency reserve’ to 
which reference has already been 
made, does furnish a very valuable and 
necessary reserve of energy. 
Utilization of Emergency Reserves 
It must not be supposed that the 
capacity made available as a reserve 
to provide against emergency loss, is 
allowed to remain idle awaiting the 
moment when emergencies require its 
use in whole or in part; far from it. 
Reserve power is put to work. That 
portion described as “emergency re- 
serve” is sold on a strictly at-will basis 
which ensures its instant availability 
to supply the primary demand in case 
of need, for the “at-will” supply may 
be interrupted without notice and 
without limit as to time. The second 
line of defense to offset losses of capac- 
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ity is an actual curtailment of the 
primary load at the time of peak de- 
mand. As already pointed out, this is 
accomplished through the interruption 
of delivery to certain customers whose 


‘contracts make specific provision for a 


limited interruption. As the price re- 
ceived for the power sold with inter- 
ruptible privileges is nearly as great 
as for firm power, it must be quite 
clear that this portion of the so-called 
reserve is very usefully employed. Only 
a few special types of industries, 
among them those producing electro- 
chemical and electro-metallurgical pro- 
ducts, are able to utilize large blocks 
of either at-will or interruptible 
power. Considering the further res- 
triction that it must be possible to 
obtain quick action in interrupting the 
delivery, it follows that the users of 
this power must be so located and so 
supplied as to make this possible. 
Load Growth Trends 

Having reviewed the causes of losses 
in capacity and interruption to supply 
in a large power system, and examined 
the reserves of power needed to cope 
with these contingencies when they 
arise, we are now confronted with the 
more difficult task of reaching some 
conclusion as to future power de- 
mands. 

Prior to 1929 continuous expansion 
to meet growing markets was the ex- 
perience in most industrial enter- 
prises. It was reflected in the Com- 
mission’s operations by continually in- 
creasing demands for power through- 
out the various systems. From the in- 
ception of the Commission’s operations 
until the winter season of 1929-1930, 
the annual increase in primary power 
demand in the Niagara system aver- 
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aged approximately ten per cent, and 
in only one span of ten consecutive 
years during this period did the de- 
mand fail to more than double. 

The depression brought this period 
of expansion to an abrupt end, and 
by the winter season of 1932-1933 the 
primary peak demand had receded 
150,000 horsepower. 

The major proportion of this reces- 
sion in primary demand occurred 
among the very large industrial cus- 
tomers in the Niagara district, prin- 
cipally those utilizing interruptible 
power. The domestic load did not 
shrink but, if anything, continued to 
show some growth. Early in 1933 an 
upward trend was again clearly es- 
tablished. Since 1932, when the de- 
creases following 1929 were halted, the 
annual percentage increases in pri- 
mary demand in the Niagara system 
have been: 


Winter. Season Percent 
1933-84 coece te enna Se 0.6 
1994-35 pon ee ene os 2.5 
1986-36 ekki ke eee 2.8 
19S GB Hiss lee 7.9 
1989-3854 ng 5 neem 6.3 


and during the first ten months of 
1937 the average rate of growth in 
primary load on the Niagara system 
was equivalent to a rate of 11.2 per 
cent per year. Although this rate was 
not maintained during the last two 
months when the so-called recession 
occurred, it is an indication of what 
may have to be faced at least for cer- 
tain periods in the future. 

No one can foretell the future with 
certainty. Our speculations concern- 
ing it must be based upon the trend or 
the appearance of trends established 


in the past. Although for many years 
prior to the depression, the Niagara 
system showed a very consistent 
growth in primary load, as already 
mentioned, a marked disruption has 
occurred in the interval, so that, under 
present conditions, it is peculiarly diffi- 
cult to be confident as to just what the 
power demands of the future will be, 
especially as they depend so much 
upon industrial progress and other 
factors, many of which seem to be 
unusually obscure just now. 

However, the existence of these 
difficulties does not alter the neces- 
sity of making provisions for the fu- 
ture some years in advance. To shrink 
from this responsibility and seek an 
escape by timidly making provision 
for no more load growth than now 
appears to be certain, does not appear 
to be in the best interests of the 
power users of the Niagara system, 
for while this course avoids the risk 
of over-provision, it incurs the risk 
of a power famine which, quantity 
for quantity, ts much more serious. 
The fact must be faced that it is 
practically impossible to escape risk 
one way or the other. To do so it 
would be necessary to avoid either 
excess or deficiency and to provide 
just the correct amount of power, 
which of course, could hardly be ex- 
pected when making decisions sev- 
eral years in advance. 

In December, 19387, the primary 
peak, including transfers to the 
Georgian Bay system, was slightly 
over 1,135,000 horsepower; adding 
75,000 horsepower for emergency re- 
serve, the figure for a proper supply 
is obtained, namely 1,210,000 horse- 
power. Prior to the revision of the 
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Quebec power contracts, the system 
resources including the “growth re- 
serve” of 120,000 horsepower avail- 
able from the Gatineau Power Com- 
pany was 1,310,000 horsepower*, so 
that deducting the 1,210,000 horse- 
power just mentioned it will be seen 
that the growth resources available 
for 1938 and thereafter amounted to 
100,000 horsepower. 

This question of load growth and 
probable future demands would re- 
quire for comprehensive treatment 
almost as much time as is permitted 
for my entire address; I can only 
add now the conclusion reached by 
the Commission’s staff. This is that 
while future load growth is most 
difficult to predict it would be un- 
safe for the Commission to make 
provision for a growth in primary 
demand of less than approximately 
7 per cent. per annum; in other 
words, it appears that the conse- 
quences of shortages which might 
occur if a smaller provision were 
made would be more serious than 
the consequences of any over sup- 
ply which might occur if provision 


*This figure inereased to 1,315,000 horsepower 
in 1988 and following years due to expected 
higher leyel of Lake Erie and consequently in- 
creased capacity of the Queenston plant. 


at 7 per cent per annum were made. 
For convenient reference the latter 
will be termed the “probable best 
provision.” 

Using December, 1937, as a start- 
ing point, it is now a simple matter to 
show the additional amounts of power 
required from year to year, over 
and above the “growth resources” 
which were available under the Gat- 
ineau contract prior to the recent 
contract revisions. After allowance 
for emergency reserves and for trans- 
fer to the Georgian Bay and Eastern 
Ontario systems not required after 
1937, the amounts of power required 
for the “probable best provision” are 
as follows: 


Requirements 
in addition 
Total to growth 
requirements resources in 

“Probable best hand prior to 

Year provision”’ contract revision 

1988-39 1,281,000 h.p. 0 h.p. 
1939-40 1,365,000 “ 50,000 “ 
1940-41 1,455,000 “ 140,000 “ 
1941-42 1,552,000 “ 237,000 “ 
1942-43 1,655,000." 340,000 “ 

COMPARISON OF RESOURCES AND 
REQUIREMENTS 


Having indicated the relationship 
between probable future needs and 
resources as they were prior to the 


HORSEPOWER CAPACITIES REQUIRED TO MEET GROWTH 


Amount by which present 
provisions exceed 


“Probable best Requirements Requirements 

Dependable provision” to meet only *“Probable to meet only 

capacities 7% primary 5% primary best 5% primary 
- Year provided growth growth provision” growth 
1938-09 gers goes by 1,425,000 1,281,000 1,258,000 144,000 167,000 
1939240 29 bean... hs. 1,485,000 1,365,000 1,317,000 120,000 168,000 
U94044 n.d. 1,505,000 1,455,000 1,379,000 50,000 126,000 
FOL182: valet lo. 1,555,000 1,552,000 1,445,000 3,000 110,000 
LEU ES: Te eae 1,580,000 1,655,000 1,515,000 —75,000 65,000 


Note: Requirements to meet primary load growth include an allowance for 


emergency reserves. 
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Quebec power settlement, we may 


next compare the quantities of power 
which under the terms of the recent 
settlement the Commission is re- 
quired to accept, with the quantities 
of power represented by what has 
been termed the “probable best pro- 
vision.” In order to facilitate this 
comparison, a table which will be pub- 
lished with this address has been 
prepared. 


This table shows that the provi- 
sions made in the Quebec contracts 
settlement exceed the “probable best 
provision” as follows: 1938, 144,000 
h.p.; 1939, 120,000 h.p.; 1940, 50,000 
bp.; 1941. 3,000: hip; 1942; ‘minus 
75,000 h.p. 


These figures reveal the fact that 
the schedule of power to be taken 
under the terms of the settlement 
with the Quebec power companies 
does not exactly conform with the 
probable requirements of the Commis- 
sion. As the settlement represents a 
compromise designed to satisfy the 
basic needs of both the Commission 
and the companies, it is not to be 
expected that it would reflect either 
the precise needs of the Commission 
or the desires of the Quebec com- 
panies. The Commission’s resources 
prior to the recent revision of Que- 
bec power contracts were sufficient to 
provide for its expected needs in 
1938; however it was essential that 
the Commission be assured that sub- 
stantial additional quantities of 
power would be available to meet its 
probable needs until it could obtain 
power from Ontario’s own un- 
developed resources, and it should be 
remembered that one very important 
result of this settlement is that it 


removes an obstacle to the develop- 
ment of the Commission’s power sites 
on the Ottawa river. 


For three years the supplies pro- 
vided under the settlement exceed the 
“probable best provision’, but there- 
after the schedule of power deliveries 
may need to be increased if a period 
of industrial activity should occur. It 
must also be borne in mind that the 
available resources were 50,000 horse- 
power short of a proper provision for 
1939-40. For the 7 per cent rate of 
growth upon which the “‘probable best 
provision” is based, the requirements 
by 1942 will exceed the capacity pro- 
vided and for a smaller growth of 5 
per cent per annum the provisions 
made will meet the requirements to 
1943. 


May I interject here a statement 
made in an address given on Decem- 
ber 8th last: 


“It is only the part of common 
prudence to avoid onerous commit- 
ments so long as the future is not 
being jeopardized by doing so, but 
it is also the part of wisdom to 
complete preliminary arrangements 
and always have work so well in 
hand as to be able to meet, by 
acceleration of existing programs 
or otherwise, whatever growth in 
demand is reasonably probable; 
failure to do this may have much 
more serious consequences than an 
error in the reverse direction, espe- 
cially as the cost of reserve power 
is comparatively little owing to the 
ready market for it on an at-will 
basis.” 


I think you will agree that the esti- 
mate of requirements is quite in 
accord with the spirit of this state- 
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ment and that in the circumstances, 
after taking into consideration the 
disadvantages of being compelled to 
embark upon a program of extensive 
steam development as an alternative 
to Quebec power, and the rights and 
needs of the Quebec companies which 
obviously had to be taken into account 
in any compromise settlement, the 
settlement itself is also in harmony 
with the spirit of the statement. 

In this connection may I point out 
that irrespective of the form which 
future power commitments may take, 
corresponding financial commitments 
inevitably go hand in hand with them. 
Strangely enough there has been a 
tendency in some quarters to look 
- with strong aversion upon financial 
commitments for future power sup- 
plies in the form of contracts to pur- 
chase, under which stipulated quanti- 
ties of power must be accepted by the 
Commission year by year in accord- 
ance with a predetermined schedule, 
while offering no objection whatever to 
financial commitments in the form of 
capital expenditures upon large power 
developments; yet I know of no form 
of financial commitment more utterly 
irrevocable than the latter. It goes 
without saying that from the broad 
viewpoint, and other things being 
equal, Commission-owned hydraulic 
power developments in Ontario are 
preferable to outside purchase agree- 
ments, but when such developments 
cannot be made power must be 
secured from other sources. 


CONCLUSION 


The essential facts relating to 
power resources and power require- 
ments of the Niagara system have 
now been given and the dependence 


FEBRUARY, 1938 


of the Niagara system upon Quebec 
power for its probable requirements 
during the next few years has been 
demonstrated. Only the probable con- 
sequences of refusing to make a 
settlement with Beauharnois which 
involved a revision of the contracts 
with Gatineau and McLaren Quebec 
remain to be considered. 


The Beauharnois Light, Heat and 
Power Corporation held a judgment 
against the Commission, which had 
been confirmed by the Appellate Court 
of Ontario, for upwards of $7,000,000 
representing the Company’s claim for 
payments due under contract. The 
Court’s decision also validated the 
power agreement between the Com- 
mission and the Company. The Com- 
mission had entered an appeal to the 
Privy Council against this judgment, © 
the ultimate result of which could 
naturally be only a matter of 
conjecture on my part. I was aware 
that a confirmation of the adverse 
judgment by the Privy Council, unless 
eircumvented by legislative action, 
would have made the Commission 
liable not only for a payment due De- 
cember, 1937, of approximately $7,- 
000,000, but also for such additional 
payments as would become due from 
time to time, under the terms of the 
original contract, for the full amount 
of 250,000 horsepower at $15 per 
horsepower; this would have amount- 
ed to $3,750,000 per year. 


In view of Ontario’s virtual depend- 
ence upon Quebec companies as the 
only assured source of hydraulic 
power, capable of supplying the 
growth in demand until such time as 
the Commission’s own hydraulic re- 
sources could be developed, and in view 
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of the consequences of an adverse 
Privy Council decision, it seemed to 
me to be wise and prudent to seek an 
amicable settlement of this unfortun- 
ate dispute which would avoid the 
need for extensive steam power de- 
velopments without imposing undue 
financial burdens upon the municipali- 
ties, at the same time clearing the 
air between Ontario and Quebec. I, 
for one, have been convinced that con- 
cessions on both sides were necessary, 
that a sympathetic effort to find a fair 
basis of settlement was imperative, 
and that nothing short of obvious un- 
reasonableness and obduracy on the 
part of the Quebec companies would 
justify in the eyes of the public the 
continuance of a struggle which could 
be maintained only by having re- 
course to further legislative measures. 

No negotiations with the Quebec 
power companies, either directly or 
indirectly, were undertaken by me 
prior to my appointment as Chair- 
man, but immediately thereafter I 
considered the conduct of those nego- 
tiations to be my most important task 
and I am happy to say that in my 
opinion the agreements which are the 
direct outcome of them, are fair and 
advantageous to both parties. 

While the Commission has been 
compelled to obligate itself to take 
somewhat more power than it might 
have desired to take during the next 
few years, it must be remembered 
that this is by no means an uncommon 
situation when providing for the 
future; in fact when developing large 
hydraulic power sites it is the rule 
rather than the exception. Moreover, 
it is improbable that the Quebec con- 
tracts settlement will impose any 
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greater strain upon the Commission’s 
resources than would have been im- 
posed by proceeding with a large full- 
head development at Niagara, if that 
had been possible. 

In view of the uncertainty as to 
industrial conditions, it may be that 
there is some justification for anxiety 
as to whether or not the Niagara sys- 
tem load will make substantial growth 
during the next five years. It is to 
provide against this eventuality that 
the Commission is asking for a license 
to export power to the United States 
under conditions which I consider to 
be in the best interests of Ontario, 
Quebec and Canada. As the pros and 
cons of this question of export have 
been stated by the Prime Minister of 
Ontario to the Minister of Trade and 
Commerce in a letter which has been 
made public and as my address is 
already lengthy, I shall content my- 
self tonight with pointing out that 
the conditions surrounding export 
have altered greatly as a result of the 
recent appearance of very large inter- 
connected power systems. Certain 
ideas which were a natural outgrowth 
of former conditions are no longer 
applicable; in the case in point there 
is no possibility of establishing a de- 
pendent industry in the United 
States; the industry is already fully 
established and it is not dependent; 
nor is there any risk of diminishing 
the chances of securing a branch in- 
dustry in Canada because the branch 
industry has been operating here for 
years. Moreover, in my considered 
opinion, there will be no difficulty 
whatever in discontinuing the supply 
of power in accordance with the terms 
of any agreement which may be made. 
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In this case, if the terms which are 
written into the agreement to export 
are advantageous to Ontario and to 
Canada, as I believe they would be, 
then I feel that we should have no 
hesitation whatever about the matter. 

While I have attempted to explain 
to you the circumstances which in- 


duced me to recommend to my fellow 


Commissioners the settlement recently 
effected with the Quebec power com- 
panies, I naturally..am aware that 
there has been a very abrupt change 
in Commission policy. I feel also that 
there may be some who are concerned 
about the settlement, partly because 
it does represent a direct reversal of 
policy and partly because of the 
severe public pronouncements relative 
to the settlement, made by members 
of the former Commission. To those 
who may feel concern on this account, 
may I say that the basic facts regard- 
ing power supply and demand, and the 
conclusions relating thereto, which I 
have presented to you tonight, are 
strictly in harmony with the views 
and opinions that I have consistently 
held and expressed to the Commission 
which held office prior to my appoint- 
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ment. 


SFE 


So far as I am aware, these 
same views have been universally held 
by the Commission’s staff. The fact 
that the former Commission held 
entirely different opinions and reach- 
ed totally different conclusions is 
something for which its members 
alone must accept full responsibility. 

It is my opinion that the Commis- 
sion’s future power needs alone 
justify this settlement, but whether 
others do or do not agree with this, 
whether the provisions for future 
growth prove to be somewhat large 
or somewhat small, the fact remains 
that other interests besides the Com- 
mission’s were at stake and your Com- 
mission believes that this settlement, 
effected in a spirit of co-operation and 
compromise, will make for goodwill 
and cordial relations between Ontario 
and Quebec and inure to the benefit 
of the two provinces and of Canada. 

Permit me to express my deep re- 
gret at having been compelled to be 
absent tonight. It would have given 
me genuine satisfaction and pleasure 
to be with you and to have had the 
privilege of delivering my address in 
person. 


BE 


Cameron Falls generating station, Nipigon river. 
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Control Systems for Domestic 
Loads 


By W. B. Buchanan, Testing Engineer, H.E.P.C. Laboratories 


(Presented to the Association of Municipal Electrical Utilities at Toronto, 
February 8, 1938.) 


NY comprehensive treatment 
of the above subject from 
the point of view of engi- 
neering analysis: involves 

such factors as follow: 
I. Method of signalling and equip- 
ment for control. 

First cost and space required. 

Cost of maintenance. 

Cost of attention, e.g., hand or 
automatic control. 

II. Method of Transmission of con- 
trol impulses. 

Cost of channels. 

Cost of maintenance of chan- 
nels. 

Sensitivity of channel to inter- 
ference from extraneous 
causes, e.g., induction from 
power lines or earth-poten- 
tials. 

Range of operation or dis- 
tances involved. 

Load density or controls per 
unit area. 

III. Method of Detecting or Utilizing 
Signals. 

Cost per unit of control for the 
type of service required. 

Degree of selectivity or num- 
ber of types of operations 
that may be desired. 

Report back features by means 
of which an operator may be 


assured as to the complete 
and correct functioning of 
the apparatus. 

Even a casual consideration of 
these factors is sufficient to indicate 
great difficulty in arriving at any 
single simple answer as to what sys- 
tem is the best to use. A variety of 
systems of terminal apparatus may be 
adapted to various types of channels 
so that while the above elements may 
be considered as independent in some 
respects it might be said that as the 
cost of the channel increases a larger 
investment in terminal apparatus can 
be justified if the former can be 
reduced. 

The field of remote contro] with 
automatic report-back features has 
been developed to such an elaborate 
degree that the control of domestic 
loads appears to be one of the less 
intricate of such problems. This fact 
doubtless tends to make a greater 
variety of methods and equipment 
available for the latter purpose at 
reasonable cost. 

During the period of the Conven- 
tion Session of January, 1932, an in- 
formal discussion of the principles in- 
volved in this problem was held at the 
Laboratories and a demonstration 
given of relays operating from 500- 
cycle carrier wave superimposed on a 
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110-volt lighting circuit. Some ad- 
vance in general practice appears to 
have resulted from that conference 
and further additions have since been 
made by those interested in the de- 
velopment of apparatus. 


Probably the most convenient sub- 
division of the subject for the present 
purpose may be made by segregating 
the various types of channels in use 
or that have been proposed. 


1. Interruption of one or more 
phases of the power supply 
sometimes known as “winking of 
circuits.” 

2. Interruption or opening’ the 
ground lead of a system having 
limited number of ground con- 
nections to its neutral. The live 
wires then operate in parallel to 
carry the control current through 
relays and ground connections. 


3. The use of auxiliary messenger, 
or “pilot” wires to carry the 
control “impulse.” 

4. The introduction of a ripple or 
carrier wave on the power volt- 
age wave-shape having much 
higher frequency than that of 
the power circuit. A number 
of such frequencies may be used 
giving a multiplicity of channels 
over the same conductors with- 
out interference. 


1. Several years ago control relays 
were offered based on winking of the 
circuit as their operating feature. 
Such a mode of operation could hardly 
be expected to have any extensive 
application and we haven’t heard of 
any successful installations being 
made in recent years. There might, 
however, be isolated cases where such 
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a scheme could be used to some 
advantage. 

2. A system introduced in the 
United States within the -last few 
years under the trade-name “Polatrol”’ 
involves opening the neutral lead and 
introducing impulsing currents over 
the line conductors. A variety of 
operations can be performed by a 
code arrangement of signal impulses 
and where operating conditions per- 
mit this seems to offer a satisfactory 
scheme for controlling domestic loads. 

The writer is not aware of any 
general ruling within this organiza- 
tion with respect to the adoption of 
the system but holds the opinion per- 
sonally that considerable difficulty 
would be encountered in any substan- 
tial effort to incorporate it as a 
standard distribution practice. 

A system somewhat similar has 
been developed and is said to be in use 
in France. 

3. This system doubtless should be 
dated back to that of the telegraph 
since through the medium of a tele- 
graph or telephone relay at the re- 
ceiving end a great variety of opera- 
tions can be carried out. A number 
of operations could be directed simul- 
taneously over one pair of wires by 
suitable arrangements of terminal 
equipment such as were used in 
multiplex telegraphy before the in- 
troduction of carrier-waves and 
electronic tubes. 

The remote control by pilot wire 
involves passing sufficient current over 
the said wire to operate the mechan- 
ism involved or a supply of power at 
the receiving end which can be util- 
ized by means of an _ interposing 
relay. 
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Formerly remote controlled switches 
of sufficient capacity rating required 
a substantial amount of current for 
their operation. Recently, however, 
a switch is being supplied said to 
operate on 0.035 ampere at 25 cycles 
and capable of carrying up to 35 am- 
peres. This low demand on operating 
current permits either the use of 
smaller sizes of wire than formerly, 
or greater distances of control or a 
greater number of relays could be 
operated at the same time from one 
pilot-wire. 

No arbitrary limits are set as to 
the nature of the electric supply that 
may be used to operate such a system, 
either direct-current or alternating- 
current of any frequency may be 
used. For the simple purpose of re- 
ducing the peak demand on a feeder 
the normal line frequency at say 110 
volts offers a very economical and 
effective source of power. 

The cost of a pilot-wire channel is 
likely to vary between wide extremes. 
If pin-space on poles be already avail- 
able without additional cost this part 
of the problem is simplified but if 
entirely new channels in congested 
districts must be negotiated the ex- 
pense might readily become excessive. 
The low current demand, however, 
permits grouping of such control 
wires together in a cable thus con- 
serving space if a multiplicity of 
channels be required. 

The application of a  pilot-wire 
system can be simplified by provid- 
ing an individual feed wire through 
the service pipe and grouping sev- 
eral of these under the control of one 
relay at the top of the pole. The 
difficulty and cost of introducing 


either a pilot wire control or the 
separate feeder wire connecting to 
the load should not be overlooked. 

Tandem control can be introduced: 
if desired but there is an advantage 
in having all control current indicated 
at the control-station thus indicating 
to some extent the number of units 
of load affected and substituting in. 
some measure for the “report back’: 
requirements of more elaborate sys-: 
tems. 

4. Carrier-wave control has been 
advocated for some years and by 
several manufacturers. Means for 
introducing a carrier wave super- 
imposed on the line voltage as a ripple 
is required. The frequency should be 
substantially higher than standard 
system frequency to limit the cost of 
suitable couplings. There is a range 
of frequencies corresponding to those 
of tooth-ripples on generator wave- 
shapes that, in general, it is prudent 
to avoid because of the possibility of 
interference. Such considerations have 
resulted in the adoption of 420 to 720 
cycles (below this interference range) 
and approximately 3,000 cycles which 
is well above the interference range. 

Two systems of coupling to the 
power lines have been used,—a paral- 
lel feed by which the entire system 
is excited at one operation, or a 
series system adapted to radial dis- 
tribution by means of which separate 
sections may be excited. The latter 
can be accomplished with less gener- 
ator capacity but more than one 
group of coupling units may be 
required. 

Transmission and control of the 
carrier wave depends on the electrical 
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characteristics of the power system 
and hence considerable data thereon 
may be required to adapt a carrier- 
wave method of control to any given 
case. The procedure, however, is 
fairly well defined and the depend- 
ability of such a system might be 
said to rest in the reliability of the 
sending and receiving equipment. 

A number of manufacturers have 
supplied such equipment and no doubt 
would be glad to supply information 
re their particular apparatus. 

The much greater cost per relay 
is a handicap in the application of 
this system to the control of domestic 
load. It should be feasible, however, 
and in some cases it might be 
- economical to use a small number of 
carrier controlled relays for distances 
in excess of say a couple of miles 
and pilot wire distribution therefrom 
for sectionalizing purposes. 

The possibility of operating carrier 
control even though a power line be 
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grounded or otherwise unusable 
should probably be noted though this 
feature may not have any particular 
value in domestic load control. 

A general discussion of this subject 
would not be complete without men- 
tion of the time-honored time-switch 
control. Due, however, to the diffi- 
culty of pre-selecting the correct 
time of operation as well as the cost 
it does not seem to be adapted for the 
control of the peak load. 

Another scheme that might have 
some special applications locally would 
be to install an over-current circuit- 
opening relay operated from the load 
on a transformer bank or feeders, the 
relay serving to discriminate between 
the types of load that should have 
preference. This scheme may be used 
to improve the load factor on a given 
feeder but whether it would improve 
the system load factor or not would 
depend on the time of occurrence of 
the peaks on the load curves. 
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Approach to Queenston generating station. 
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Insulated Cables for Power 
Distribution and Street 
Lighting Circuits 


By O. W. Titus, Chief Electrical Engineer, Canada Wire 
and Cable Company, Ltd. 


(Presented to the Association of Municipal Electrical Utilities at Toronto, 
February 9, 1938) 


HIS paper discusses the prin- 

cipal types of insulated cables 

available to the electrical 

utility for distribution pur- 
poses and for street lighting circuits. 
Mainly, these are for underground in- 
stallation, but not infrequently are 
utilized above ground in buildings or 
even overhead out of doors. 


It is intended to deal mainly with 
designs of long proven merit touching 
briefly on newer constructions which 
may offer some promise of economical 
employment in certain circumstances. 
Voltages up to 15,000 volts only will be 
considered, it being felt that most of 
the present audience will not be par- 
ticularly interested in higher voltage 
cables, where specialized considera- 
tions, not of great moment in the 
lower voltages, would require a dis- 
proportionate time to describe, even 
briefly. In Ontario, within urban 
areas most commonly, power is taken 
from sub-station to local transformer 
at 2,200 to 5,000 volts, thence at 110- 
220 or 550 volts. As the 12,000 to 
15,000-volt volt range is likely to be 
used for distribution purposes in cer- 
tain cases, and in any case, is in quite 
common use by the local utilities in 


substations and between substations, 
it appears proper to include it in our 
present discussion. 


Roughly, therefore, we will consider 
voltage classification as follows: 


(a) Up to 600 volts. 
(b) 2,200 to 4,600 volts. 


(c) 10,000 to 15,000 volts. 
It is understood, of course, that cables 
are available for all intermediate 
potentials. 


Bearing in mind these voltage clas- 
sifications, this paper discusses cable 
materials, more particularly insula- 
tions, sheaths and protective ma- 
terials, touches briefly on duct struc- 
tures, recapitulates the main types of 
cables and their applications and con- 
cludes with an easy method of deter- 
mining current-carrying capacities 
and conductor sizes illustrated by 
numerical examples. The graphs and 
their adjustment factors are suffi- 
ciently accurate for most practical 
purposes. In the interest of simplifi- 
cation, only average conditions are 
dealt with; consequently, if the in- 
stallation is large and conditions de- 
part markedly from those assumed, 
the problem should be referred to a 
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competent cable engineer, 
with full particulars. 


together 


CABLE MATERIALS 


A.—CONDUCTOR 


Annealed copper is almost univer- 
sally employed as the conductor, al- 
though for self-supporting cables, 
hard-drawn copper or even an alloy or 
copperweld may be employed when a 
small current is involved and conduc- 
tivity is not as important as strength. 
- The principal characteristics of an- 
nealed copper are well known and 
tables of resistance, strength, dimen- 
sions, weights, etc., are in the posses- 
sion of practically everyone. 


B.—INSULATION 


It should be borne in mind that 
cable insulation has a much more diffi- 
cult role than most other insulations. 
In other apparatus, the insulation 
usually is held rigidly, so that it is 
subjected to very little mechanical 
working after being applied. In the 
case of cable, however, the insulation 
must be capable of being bent, some- 
times repeatedly, and at the same time 
subjected to crushing and _ other 
stresses incidental to being pulled in 
in long lengths in ducts and to re- 
peated bending in service from expan- 
sion and contraction with load fluctua- 
tions. 


A further consideration to be borne 
in mind is that the insulation should 
have not too great a resistance to the 
flow of heat, since the copper losses 
must be dissipated through the insu- 
lation sufficiently readily to prevent 
the temperature rising above limits 
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which might cause deterioration of 
the insulation. 95 

The chief enemies of insulation, to 
which insulation must be resistant, or 
against which insulation must be pro- 
tected are: 


(a) Moisture. 


(b) Air, especially the oxygen con- 
tent. 


(c) Ionization of gas pockets or 
voids in the insulation or filler spaces 
—only becomes a factor in the higher 
voltages, above about 5,000 volts for 
rubber and above about 7,500 volts for 
paper and varnished cloth. 


(d) Corona at the inner or outer 
surface of the insulation. This is es- 
sentially a special condition of ioniza- 
tion. It makes the use of rubber ques- 
tionable above 5,000 volts, although, 
where the conditions are such as to 
demand the use of a rubber type of 
insulation, certain ‘“Corona-resisting” 
rubbers, such as Gencorone, Kerite, 
etc., are available. It is usually best, 
however, to employ varnished cloth or 
paper when in the voltage range where 
corona may be formed. 


The range of insulating materials 
available is tremendous. Specialized 
requirements have developed an amaz- 
ing variety of these, each with its pe- 
culiar merits and weaknesses. They 
are much too numerous to even at- 
tempt to list in a paper of this type. 
Fortunately, the three principal insu- 
lations are still the overwhelming 
favourites and due to their electrical 
and mechanical strengths, their reas- 
onable cost, their workability, their 
long life, and their adaptability to use 
as a cable insulation, they are likely 
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to remain so for some time. These 


are : 

1. Rubber. 

2. Varnished Cloth. 

3. Impregnated Paper. 

So far as actual electrical strength 
is concerned, all three types of insula- 
tion have very great factors of safety. 

For example, at 15,000 volts, the 
average working stress on impreg- 
nated paper would be approximately 
60 volts per mil. The dielectric 
strength at working frequency would 
be over 500 volts per mil. Under 
surge conditions, due to lightning, the 
strength of impregnated paper is in 
the order of 2,000 volts per mil, i.e., 
ly, in. of impregnated paper would 
stand about 500,000 volts. 


B.1.—Rubber Insulation 
It is not intended to go into the sub- 
ject cf rubber chemistry — certainly 
one of the most complicated in the 
whole industry. We will deal only 
with the final compounds. 
From a cable viewpoint, we may 
divide rubber compounds into: 


(a) Insulating Compounds. 
(b) Protective Jacket Compounds. 


B.1.(a).—Insulating Rubber 
Compounds 

(1) So-called “Code Grade’ Com- 
pounds. These, from our viewpoint 
to-day, may be regarded as the mini- 
mum quality. They have, however, a 
remarkable record of excellent service 
in housewiring and for general pur- 
poses. Requirements are specified by 
C.E.S.A. and enforced by rigid inspec- 
tion and test by the H.E.P.C. Ap- 
provals laboratories, when employed 
in “labelled” wires and cables. 


(2) So-called “30 per cent. Grade” 
Compounds. These have a minimum 
content of 30 per cent., by weight, of 
new Hevea rubber. They are stronger, 
more elastic, more abrasion resistant 
and in every way better than Code. 
As the “Performance Compounds” are 
supplanting these, we will not deal 
further with “30 per cent. Grade” 
compounds. 

(3) “Performance” Compounds. In 
these, no rubber content is specified, 
but the compound is judged by the 
tests which it will pass. These are 
the modern outgrowth of the “30 
per cent.” specifications eliminating 
chemical tests and permitting the em- 
ployment of modern developments in 
accelerators and anti-oxidants. These 
are the super-aging compounds re- 
sistant to oxidation, and are recom- 
mended wherever a high quality, long- 
lifed installation is required. Usually 
their use involves only a few per cent. 
increased cost in the cable and, of 
course, the life of the insulation is the 
life of the cable. 

(4) “Special” Compounds for spe- 
cial purposes such as heat-resisting, 
corona-resisting, submarine, purified 
rubbers, etc. We will not go into the 
subject here. 


B.1.(b) Protective Rubber Compounds 

These compounds are designed for 
mechanical strength and _ abrasion 
resistance and are similar to tire 
stocks. Their insulating qualities 
are relatively poor. They do not fall 
under the range of the present paper. 

Below are tabulated the principal 
characteristics of the two main rub- 
ber insulating compounds used in 
cables :— 
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Code Rubber Performance Rubber 
pr aiey Strength, Minimum, Lbs./Sq. 

Berne thnk oa: ot Aen a ee 500 1200 
hice at Rupture, Min. per cent 150-200 400 
Maximum Depreciation after Geer 

Oven Test in Tensile Strength...... 40% 15% 
Maximum Depreciation after Geer 

Oven Test in Elongation... 25% 15% 
Specification “eee C.E.S.A. C22. 2 No. 38 A.S.T.M. D353-36T. 


Note. (a): 


In the Geer Oven Ageing Test, specimens are heated in an oven in 


air at 158 degs. Fahr. for 48 hours for Code Rubber, 96 hours 


for Performance Rubber. 
Note. (b): 


here for comparison. 


Rubber Insulation may be summar- 
ized from the viewpoint of application 
in service as follows: 


Highly resistant to moisture. 

Very flexible. 

Sensitive to corona and ionization 
at high voltages. 

Subject to slow oxidation if condi- 
tions are bad. 


Most “fool-proof” of insulations at 
low voltages. 


Usually most costly in terms of dol- 
lars per ampere per thousand feet 
where relatively heavy currents are 
involved. 


B.2. Varnished Cloth Insulation 

Varnished Cloth (hereafter refer- 
red to as V.C.) is a cotton fabric 
coated with specialized varnishes de- 
signed to be flexible and highly resist- 
ant to oxidation and the entrance of 
moisture. 

It comes to the cable manufacturer 
in tape forms; for cable insulating 
black and from 0.005 inch to 0.014 
inch in thickness, straight cut (as dis- 
tinguished from bias cut with which 
electricians are familiar for jointing 
purposes). 

The V.C. tape is applied from pads 
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Code Rubber values, after Geer Oven Ageing Test are representa- 
tive values, but not specification requirements. 


They are shown 


by taping machines helically over the 
conductors so as to provide a maxi- 
mum barrier to electric creepage and 
to the entrance of moisture. 

V.C. Insulated Cables usually offer 
important economies over rubber due 
to the higher temperatures at which 
they may be operated. Their sum- 
mary from our viewpoint would be :— 

More resistant to moisture than 
impregnated paper, but less so than 
rubber. 

Reasonably flexible. 

Resistant to corona and ionization 
(although less so than impregnated 
paper). 

Owing to its laminated structure, 
any small foreign matter in the in- 
sulation is localized and unlikely to 
cause trouble. 

Intermediate in cost between rub- 
ber and paper. 

More foolproof than the latter, but 
less so than the former. 

Canadian Engineering Standards 
Association Specifications are in 
course of preparation but not yet is- 
sued for V.C. Insulated Cables. They 
follow in general the I.P.C.E.A. 
Specifications in the United States. 
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Fig. 2—Trenchlay non-metallic sheath underground cable. 


B.3. Impregnated Paper 


The principal insulation for power 
cables is impregnated paper. It, with 
varying types of impregnants, is 
used from the lowest voltage up to 
the very highest (a 220,000-volt cable 
being now in_ service in Paris, 
France). 

The principal types of paper, name- 
ly, sulphate process wood pulp and 
manilla have been used for years, the 
former now being the favourite. 

The copper conductors of multiple- 
conductor paper insulated cables, in 
other than the smallest size, usually 
are shaped so as to fit together with 
a minimum of waste filler space and 
hence to reduce the diameter and 
amount of lead covering necessary. 
See Fig. 3. For two-conductor cables, 
this is roughly a “D”, for three- 
conductor an approximate 120 deg. 
segment of a circle and for four- 
conductor, an approximate 90 deg. 
segment. 

Impregnated paper insulation may 
be summarized somewhat as _ fol- 
lows :— 


Applicable to all voltages. 


Highly resistant to corona and ioni- 
zation. 


Vulnerable to moisture. 
Reasonably flexible. 

Low cost. 

Requires reasonable care in instal- 


lation and use of proper potheads, but 
need cause no fear if care is taken. 


C. PROTECTIVE COVERINGS 


Let us now consider why and how 
we should protect our insulated con- 


ductors. Chiefly, we must provide 
for :— 

LEAD 

SHEATH FILLER 


Key 
6 
% 
% 
% 
ts 

KS 


KX 


CONDUCTOR 
INSULATION 


INSULATION 


Fig. 8—Paper insulated lead-covered 
cable. 
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Underground—Water, Moist Air, 
Mechanical Damage, and sometimes 
dilute acids or alkalies. 

Above Ground, Outdoor—Rain, Ice, 
Sunlight, Air, Mechanical Damage, 
Excessive Tension. 

Indoor—Moist Air, Water of Con- 
densation, and Mechanical Damage. 

It will be seen that we must pro- 
vide (a) something impervious which 
will seal our cable against penetrating 
agencies such as water and air and 
prevent the loss of any fluid or semi- 
fluid elements of the cable itself; and, 
(b) something which will provide 
mechanical protection. It would be 
desirable if both could be combined 
in one, but generally, this cannot be 
done especially if all conditions are 
severe. Complete and permanent pro- 
tection is imperative. 

Sealing and protective agencies are 
usually combinations of the follow- 
ing :— 

C.1. Lead. 

C.2. Plastic Compounds usually of 
Asphaltic Base. 


C.3. Cotton or Jute Braids, or 
Wraps, Cotton Tapes, Rubber Faced 
or Coated Tapes, Saturated Heavy 
Duck Tapes. 


C.4. Asbestos Braids and Fibre. 

C.5. Flat Steel Tape. 

C.6. Steel Wires. 

C.7. Interlocking Galvanized Steel 
Tapes. 

C.8. Ducts. 

The combining of these protective 


elements with our three insulations 


has resulted in a tremendous variety 
of cable types, doubtless even more 
confusing to the user than to cable 
manufacturers. 
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Fig. 4—Diagrammatic section of a 
lead extrusion press. 


C.1. Virgin lead or alloys of lead 
have proven the most suitable sealing 
sheath over many years of service. 
Alloys of lead, usually 1 per cent anti- 
mony, or 3 per cent tin, are employed 
for special locations such as where 
vibration is anticipated (as for in- 


. Stallation overhead on messenger wire 


where swaying might occur). There 
is a large variety of lead alloys which 
we will not discuss in this paper, since 
practically all ordinary power cable 
employs a sheath of pure lead. Fig. 
4 illustrates diagrammatically the 
process employed in applying a lead 
sheath to a cable core. 

Lead may be summarized somewhat 
as follows :— | 

Highly impervious. 

Very inert chemically; hence per- 
manent. 

Readily procurable 
form. 

Low in cost. 

Easily worked. 

Can be jointed readily by solder 
wipes to form an absolutely tight and 
permanent union. 


in very pure 
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Rather low yield point — about 
200 lb. per sq. in. fibre stress when 
stressed over a long time. 

Susceptible to mechanical damage 
unless protected. 

Will crack if flexed too much or sub- 
jected to severe vibration. However, 
will stand all bending required for in- 
stallation of permanent cables. 

Specification—A.S.T.M. B.29-35. 

Electrical Resistivity—6.015 ohms 
per circular mil foot. 

C.2. Plastics of Asphaltic Base are 
very inert chemically, insoluble in 
water, and if sufficiently hot, highly 
penetrative of fibrous structures such 
as cottons and jutes. When properly 
chosen, they have the property of ad- 
hering very closely to clean metals or 
other surfaces, a very useful property 
when we wish to protect such surfaces 
from moisture and chemicals. Their 
high penetrative power at elevated 
temperatures and chemical stability 
make them the braid impregnants and 
preservatives by far most commonly 
used. Their chief weaknesses are 
that at a sufficiently low temperature, 
they become brittle while at ordinary 
temperatures, being plastic, they will 
flow if given sufficient time and if not 
held in place. They cannot be con- 
sidered as a mechanical protection 
although their adhesion makes them a 
highly useful protection from air and 
moisture within reasonable limits. 
They differ one from another quite 
widely. 

C.3. Tapes 

Cotton Tapes commonly are about 
010 to .012 inches thick with a 
low grade preservative compound 
callendered into one or both sides. 
Commonly used as a covering imme- 


diately over rubber insulation or as a 
binder over two or more conductors 
and their fillers when cabled together. 
These so-called “rubber-faced” tapes 
are not water-tight but an extension 
of this idea has proven highly useful 
in securing water tightness for service 
entrance cables; namely, the use of 
the “skim rubber tape’ which is a 
similar tape but with a substantial 
thickness of a plastic compound on 
each side which, after taping, unites 
with the compound of the underlying 
convolution of the tape to form a rela- 
tively water-tight mass. These tapes 
are about twice as thick as the com- 
mon rubber-faced tape. 


A heavy duck tape presaturated in 
a preservative compound is very use- 
ful in providing a hard, wear-resist- 
ing outer covering for non-metallic 
sheathed underground cables. 


C.3. Cotton and Jute 

Cotton and Jute Braids are familiar 
constructions to all electrical men. 
They are common and highly sat- 
isfactory coverings for rubber and 
varnished cambric insulation for dry 
locations. They are used below ground 
to a limited extent where first cost is 
of more importance than permanence. 
Their function below ground, or in wet 
locations is really as a carrier or 
framework for the asphaltic impreg- 
nant. The cotton or jute braid, being 
an organic material, usually will leach 
out in the course of years if in wet 
location, but leaves the protective as- 
phaltic coating in place besides serv- 
ing to protect the insulation while 
being installed. Braids normally run 
from .016 inch to .056 inch in thick- 
ness depending on the size of cable 
and service intended, cotton sizes 
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Fig. 5—D.S.T.A. 


being from two-ply-thirties to two- 
ply-threes. Specifications commonly 
used are C.E.S.A. Spec. C22.2 No. 38 
and A.S.T.M. Spec. D27-36T. 

Jute Rovings saturated in preserva- 
tive compounds and heavily covered 
with asphaltic plastics and wrapped 
(not braided) with a relatively short 
lay are useful as beddings between 
steel armour coverings and_ lead 
sheaths, and over steel armour to act 
as a framework or carrier for asphal- 
tic plastic coatings, the main function 
of which is to protect the armour from 
rust. The wrapping process is faster 
and cheaper than braiding. 

Asbestos Braids are _ expensive 
but being mineral, do not deteriorate 
or leach out in the earth and give 
long years of service under conditions 
which will destroy organic braids. 
Their high cost, however, has mili- 
tated against their use. 

Asbestos Fibre serves a very use- 
ful purpose as a body or binder for 
asphaltic plastics employed as a 
sheathing for underground cables 
such as Trenchlay and Modified 
Trenchlay. This combination of plas- 
tic and asbestos fibre is known as 
“Asbestos Base Caulk.” 

C.5. Flat Steel Tape. The best 
mechanical protection for cables bur- 
ied directly in the ground (i.e. not 
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Parkway cable. 


protected by ducts) has been proven 
by long years of service all over the 
world to be two flat steel tapes, each 
.020 inch or .080 inch thick by from 
5g inch to 3 inch wide depending on 
cable diameter, applied open helix 
with the outer tape breaking joint 
with the inner. The tapes usually are 
not galvanized for underground use, 
but are liberally covered with an as- 
phalt plastic and have underlying and 
overlying jute wraps as. described 
above. Such cables are commonly 
known as ‘Double Steel Tape Armour- 
ed” or abbreviated to “D.S.T.A.” See 
Pig. 5: 

For use in mill or factory building 
a very useful and economical variant 
of this construction known as “Jndus- 
trial Cable’”’ has been developed. This 
uses galvanized steel tapes and omits 
the outer jute which, for that service, 
is unsightly and a favourite diet for 
rats and mice. See Fig. 6. 

C.6. Galvanized Steel Wires (No. 16 
NBS to No. 6 NBS) over a saturated 
jute bedding is the best construction 
where a cable is to be subjected to 
heavy tensions, aS in Submarine or 
mine shaft service. Usually from 15 
to 86 or more wires are laid up over 
the cable, with an angle of about 20 
degs. to 40 degs. between the axis of 
the cable and the armour wire. 
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Fig. 6—D.S.T.A. Industrial cable. 


C.7. Interlocking Galvanized Steel 
Tape has proven very useful, particu- 
larly in the smaller sizes for above 
ground use. This is the same armour 


as on Type AC cables and is familiar 
to all electrical men. It is relatively 
costly in the larger sizes. 


(To be continued) 


Coloured Motor-Car Headlights 


OST engineers, 

pose, could quote from 

their own _ experience 

examples of the persis- 
tence of an erroneous idea the fal- 
lacy of which has been proved to the 
satisfaction of a few long before it 
has been generally admitted. A fur- 
ther example is afforded by the use 
of yellow headlights for motor cars, 
Which thousands of motorists and 
some important transport organiza- 
tions believe to have distinct advan- 
tages in comparison with a white 
light of the same power for driving 
at night or in a fog. This may be 
due to some effect of mass psychol- 
ogy which suggests that what so 
many believe must be true, or to an 
aesthetic preference to the colour, 
but that the advantages are either 
non-existent or negligibly small, ap- 
pears to have been proved beyond 


we sup- 


question: For example, a resolution 
passed at a meeting of the Interna- 
tional Commission on Illumination in 
1935 was as follows: “Experiments 
carried out in different countries 
have confirmed that no advantage is 
to be obtained by the use of coloured 
light for driving in fog.” This reso- 
lution and this country’s contribu- 
tion to the investigations on which it 
was based, were referred to in a 
paper read by Dr. W. S. Stiles before 
Section G of the British Association 
at the Blackpool Meeting in 1936. 
Our reason for referring again to 
this matter is that a report on the 
subject has just been issued by the 
Illumination Research Committee of 
the Department of Scientific and In- 
dustrial Research, of which Commit- 
tee Dr. C. C. Paterson is chairman. 
In drawing up this report the Com- 
mittee have considered the evidence 
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provided by numerous British and 
foreign investigators, both for and 
against the various advantages 
claimed for the use of headlights 
emitting coloured lights. The prac- 
tical issues are put in the form of 
four questions, each of which is dis- 
cussed in a separate section of the 
report. The questions are as fol- 
lows:—(1) Can the driver of a car 
at night see better if he uses head- 
lights emitting coloured light; (2) is 
the disturbance of a driver’s vision 
by the headlights of other cars re- 
duced if they use coloured lights; 
(3) can a driver see objects at a 
greater distance in mist or fog if he 
uses headlights emitting coloured 
lights; and (4) can the occurrenc? 
of coloured objects and backgrounds 
be turned to advantage by using 
headlights emitting coloured lights? 
These questions are all answered 
in the negative although in some 
cases there is a slight qualification. 
Since we may assume that the ex- 
tensive use of coloured headlights by 
motorists arises mainly from the be- 
lief that they are of assistance when 
driving in a fog, the Committee’s 
conclusions regarding the third ques- 
tion are of particular interest and 
importance. One of these conclu- 
sions is quite definite “that in con- 
ditions of slight or thick fog the 
range of visibility of objects seen in 
the beam of the headlight is not in- 
creased by the use of coloured light 
obtained from the original white 


light by means of a filter’. One in- 
vestigator, it is pointed out, finds 
that in clear weather the range of 
visibility of an object is increased by 
about 6 percent by the use of a yel- 
low filter, but it should be explained 
that this increase was obtained at 
distances of the order of 900 ft. At 
the shorter distances at which a 
driver usually requires to see objects, 
the small advantage of the yellow 
filter is reduced. 

With regard to the fourth question, 
it has been suggested that yellow and 
green tints predominate in country 
districts, and consequently bright- 
ness contrasts would be accentuated 
by the use of yellow light. Moreover, 
the visibility of the pattern in the 
background itself would not be im- 
proved by the use of a filter of the 
same colour as the background. 

References are given in the report 
to the actual investigations on which 
the Committee’s conclusions are 
based, and it appears hardly neces- 
sary to adduce any further evidence 
that yellow filters fitted into motor- 
car headlights offer no advantage to 
the motorist. Sooner or later their 
use will doubtless be abandoned in 
this country, unless the psychological 
or aesthetic factors previously men- 
tioned are sufficiently strong. to 
counteract the scientific facts. These 
factors may be even stronger in 
France, where at present the use of 
headlights emitting yellow light is 
compulsory.—F/ngineering. 
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W. B. Munro 


ILLIAM BROWN 
MUNRO of the staff of 
the Municipal Accounting 
Department of the Hydro- 
Electric Power Commission of On- 
tario died in the Toronto Western 


MARCH, 1938 


Hospital on February 19, 1938, as the 
result of an operation for an ailment 
from which he had suffered for some 
time. 

Mr. Munro was born June 26, 1891, 
in Glasgow, Scotland, and received his 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


education in the Public and High 
Schools there. He was also a gradu- 
ate of the Grove Street Institute of 
Higher Accounting. 

He was first employed by Hugh 
Baird and Sons of Glasgow, and in 
1911 came to Canada and took a posi- 
tion with the Canada Malting Com- 
pany at Winnipeg, Manitoba. In 1913 
he came to Toronto and was in the 
employ of the T. Eaton Company and 
the Art Metropole. “He was office 
manager of the latter concern until 
he enlisted for service overseas. Upon 
his return to Toronto, he held the 
position of office manager for Ryrie 
Brothers Limited until the Spring of 
1923, at which time he took a position 
with the Bancroft Mines Syndicate. 


He joined the staff of the Hydro- 
Electric Power Commission of On- 
tario in October, 1924, and held this 
position until his death. 

The funeral was held from St. 
Aidan’s Church on the afternoon of 
Tuesday, February 22, 1938, and was 
largely attended. 

“Bill” Munro was well known 
throughout the Province, particularly 
in the Niagara System and was elect- 
ed Treasurer of the A.M.E.U. for the 
year 1936. He was especially skilled 
in systematizing and a number of the 
Hydro billing installations in the 
western part of the province were put 
into operation under his supervision. 

He will be missed by a large circle 
of friends and associates, and is sur- 
vived by his widow and one daughter, 
Margaret.—R. M. B. 


i 3 
L. W. Duggan, Brampton 
On Monday, March 21, 1938, 


Thomas Wright Duggan, Chairman 
of the Hydro-Electric Commission of 
Brampton until his retirement last 
December, passed away in his 80th 
year. He had been in rapidly failing 
health since the first of the year, and 
his end was hastened by a severe at- 
tack of pneumonia on the preceding 
Saturday. The announcement of his 
death was received with deep regret 
by his many business associates in 
Ontario and across the Dominion as 
well as throughout the town and dis- 
trict. 


Mr. Duggan was born at Church- 
ville, Peel County, on August 24, 
1858, his father being one of the pio- 
neer merchants and grain dealers in 
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T. W. Duggan. 


the county. In 1866 the family 
moved to Brampton where he entered 
the high school at the age of ten 
years. At the age of 14 he went to 
work in a grocery store and in 1879 
became deputy sheriff which position 
he held till 1895. Early in that year 
he became associated with Harry 
Dale in the flower business as busi- 
ness manager. When Mr. Dale died 
in 1900, Mr. Duggan took complete 


charge as managing executor. In 
1915 he became general manager, 
which position he held until his re- 
tirement from active work in 1933. 
Until the time of his death he re- 
mained a director in an advisory ca- 
pacity of the Dale Estate, one of the 
largest establishments of its kind in 
the world. 

In December, 1910, the town of 
Brampton voted to contract with the 
Hydro-Electric Power Commission of 
Ontario for a supply of power, and 
in August, 1911, Brampton Hydro 
commenced operation. The business 
was first carried out by the Hydro- 
Electric Committee of the Council, 
Mr. Duggan being Mayor in 1912. 
The Hydro-Electric Commission of 
Brampton held its first meeting in 
January, 1913, the commissioners be- 
imgeveayor B. F. Justin, J. S. Beck 
and T. W. Duggan. Since that time 
Mr. Duggan served continuously on 
the Brampton Commission, being 
chairman for the past 24 years. Dur- 
ing that time he contributed much to 
the success of the Brampton system 
and made it one of the most success- 
ful systems in Ontario. 

Mr. Duggan was made a director 
of the Canadian National Exhibition 
in 1928, and served on its executive 
from 1933 until 1937. Last year he 
was made an honorary life director 
of the C.N.E. 

He is survived by his widow, three 
sons and three daughters. 


Le" 
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Hydro Lamp Window Dressing 
Contest Awards 


Class 3 


Class 3 awards in the 1937 Annual 
Hydro Lamp Window Dressing Con- 
test shown herewith represent the 
efforts of those Hydro Shops located 
in the smaller cities and towns. 


The selling values of these displays 
are very evident and the Hydro Shop 
staff members in this group enjoy this | 
annual opportunity of creating dis- 
plays for Hydro Long Life Lamps. 


40+60 WAT 


Bor 


Tie First Prize, Class 3, Stratford Public 


Utility Commission. 


Tie First Prize, Class 3, Ingersoll Public 
Utilities Commission. 


VOL. XXV, No, 3 


THE“BULEEDIN 81 


ANNUTLLETTLTTTTAATTAIAMMNT Hy DRO-ELECTRIC POWER COMMISSION OF ONTARICO FMMttiteettssinets timc stiin cts 


Tie Second Prize, Class 3, Woodstock Public 
Utilities Commission. 


Tie Sécond Prize, Class 8, Picton Public 
Utilities. 


Right—Third Prize, Class 
8, Sarnia Hydro-Electric 
Commission. 
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Convention Questionnaire 


1. What is the minimum load in 
kilowatts in an underground dis- 
tribution system 1,000 feet long that 
would be economical to install a net 
work for both lighting and power off 
the same secondaries? 

Mr. C. E. Schwenger, Toronto: 
This question to me isn’t quite clear. 
It does not say directly whether the 
1,000 feet of distribution system is 
the limit of the system in mind or 
whether it is just the unit to be used. 
If it is limited to 1,000 feet, I would 
say from my experience that the mini- 
mum load that would be economical to 
put in the net work system would be 
about 500 to 530 kilowatts. That is 
actual demand on the net work. If it 
were part of a large system such as 
down-town Toronto, it would be down 
as low as 130 kw. for 1,000 feet. 

% * * * 

2. What would be the approximate 
cost per lineal foot for an eight-duct 
run laid in sidewalk area for 

A—Vitrified Duct 
B—Fibre Duct 

Mr. C. E. Schwenger, Toronto: The 
8 duct conduit in the sidewalk will be 
very little different whether it is 
vitrified clay or fibre. The fibre is a 
little more expensive in the initial cost 
in purchasing but costs less to lay. 
It will cost about $7.00 a running foot 
for eight-duct, including service 
boxes, because this will be in side- 
walks, and includes the repaving of 
sidewalk where it has been broken. 

3. To pick up the services on the 
opposite side of the street would it 


be considered good practice to in- 
stall the secondary in conduit from 
basement to basement? If not what 
are the objections? 

Mr. A. W. Bradt, Hamilton: The 
Hamilton Hydro-Electric System 
have approximately 600 of this type 
of service and are definitely not in 
favor of them for the following 
reasons: 


1. As these secondaries are on the 
customer’s property, they are ac- 
cessible for connection ahead of the 
meter. We have had several in- 
stances of energy theft due to this. 


2. You are obligated to move your 
equipment when a building is torn 
down or altered, thus inconvenienc- 
ing all other customers on the same 
supply and increasing the costs to 
the system over an individual ser- 
vice entrance. 


3. Cellars are dirty, the equip- 
ment is concealed and permission 
has to be obtained to enter the base- 
ment. This results in a tendency to 
poor inspection and repairs are ham- 
pered. For instance, in case of a de- 
fect on the cable in a certain base- 
ment, the building may be vacant, 
the janitor may be out or at night 
this particular store may close early 
and you cannot obtain entrance until 
the next morning. 

For these reasons, we prefer aerial 
rear-of-block construction. This also 
has the advantage of being more eco- 
nomical and of serving two streets 
instead of one as in the basement 
service plan. 
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4. What success are utility engi- 
neers experiencing in balancing 
transformer loads on three-wire sec- 
ondary? 

Mr. J. E. B. Phelps, Sarnia: It says 
here, what success are utility en- 
gineers experiencing in balancing 
transformer loads on_ three - wire 
secondary? I don’t think they are 
having any success. I think it is a 
question that we have with us ever- 
lastingly. We have no solution. We 
will always be trying to get this bal- 
ance. It is a consummation devoutly 
to be wished for, but I don’t think ever 
attained, on any system. 


On our system we have a card for 
each transformer and on this card 
we designate the two live wires as 
the top wire and the bottom wire. 
When we get a service to run, the 
Superintendent looks up his card, 
finds how many services he has got 
on each one of those wires, with the 
idea of trying to keep the same num- 
ber of two-wire services equalized. 
And then, possibly, you might imag- 
ine when you get a three-wire ser- 
vice that you have got a balance and 
there again you are crazy. You don’t 
get it because you may get a lot of 
electric ranges hooked up on a three- 
wire secondary, and you may find 
out that the electrician who coupled 
them up has all the hot plates on one 
live wire and the ovens on the other 
wire. The hot plates are used most 
frequently by the housewife and con- 
sequently a three-wire service doesn’t 
give you a balance. 

Then, you go out with your am- 
meter, try and get some record of the 
actual demand, probably with the de- 
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mand ammeters, and you’ switch 
around some load to try and suit the 
information you get. You only do it 
for that one condition and when some 
other condition comes on, you are all 
hay-wire again. 

So, as I say, it is something that 
you have got to work at continually. 
When you haven’t got anything else 
for your linemen to do, it is a darned 
good job to put them at. 

I don’t know if anybody else can 
give us information that will tell us 
how more accurately we can get this 
balance, but if you have any informa- 
tion, I would be very pleased to hear 
it and have it passed along. 


Mr. J. W. Peart, St. Thomas: I hap- 
pened to be out of the room when 
Mr. Phelps told of his experience in 
regard to the balancing of loads on 
secondary feeders. I can only, there- 
fore, relate some of our experiences 
in St. Thomas in reference to the 
subject. 


This question of unbalanced secon- 
dary feeders is the perennial bogey 
that faces all Distribution Superin- 
tendents and, at this late date, I am 
rather doubtful whether we can 
adopt any drastic changes to perma- 
nently eliminate the problem. Doubt- 
less we will always have unbalanced 
loading to contend with so long as 
we continue to operate 220/110 volt, 
three-wire secondaries and our con- 
sumers continue to install or use 110- 
volt appliances. 

Some municipalities incur an ap- 
preciable expense in searching for 
and correcting this unbalanced load 
condition. We used to spend quite a 
lot of time in placing split core cur- 
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rent transformers and graphic am- 
meters on the secondary bus for 
periods of from one to three days. 
Lately we have found that we obtain 
a fairly good indication of load con- 
ditions on such feeders by simply 
placing two single-phase graphic re- 
cording voltmeters on the three-wire 
service farthest from the trans- 
former. When unusually low voltage 
is observed on one meter while high 
voltage prevails on the _ second 
meter, it is apparent that the reduced 
voltage is the result of an excess load 
on that side of the bus. 


When it is found necessary to 
equalize the load on the bus, our at- 
tention is first given to the two-wire 
services. These are checked to see 
that there is an equal number con- 
nected to each side. It is often found 
that such procedure is not sufficient 
to correct the trouble and it is then 
necessary to reverse three-wire range 
services. Special attention is re- 
quired in regard to the presence of 
flat-rate water-heaters. 


It is my opinion that the job of 
balancing secondary loads can only 
be accomplished by the “trial and 
error’ method. It is, of course, quite 
impossible to maintain a balanced 
condition at all times. The greatest 
success we can hope to attain is to 
obtain an approximate balance at 
those times when the maximum load 
is being carried on the feeder. 

While I have suggested that 
graphic voltmeters serve very well in 
studying secondary loads, there are 
at infrequent intervals cases where 
abnormally low or high voltages on 
opposite sides of the bus are not the 


result of unbalance. Only recently 
we had occasion to investigate a con- 
dition where the housewife found 
that the kitchen lamp increased 
greatly in brilliancy when she turn- 
ed on her high wattage element. On 
the other hand, when she happened 
to turn on her next favorite element, 
the kitchen lamps dimmed consider- 
ably. After considerable investigat- 
ing, a loose terminal connection on 
the neutral jumper in the service box 
was discovered. This had _ been 
caused by the flat copper strap actu- 
ally having a slightly concave sur- 
face so as to reduce the current car- 
rying capacity of the neutral lead. 
Over a period of time, heating had 
occurred to such an extent as to pit 
the surface and cause a high resist- 
ance. The condition was remedied 
by simply filing the surface of the 
strap so as to afford a perfectly flat 
surface. 


Possibly these remarks may be of 
some value; in my opinion, the task 
of maintaining a reasonable balance 
on secondary feeders is one that re- 
quires continuous attention on the 
part of the Line Superintendent or 
that employee who is held respon- 
sible for the maintenance of good 
service. Testing must be carried out 
at frequent intervals with the object 
of maintaining that balanced condi- 
tion that will afford minimum cur- 
rent and maximum voltage. 

Mr. H.R. Hatcher, Galt: I have just 
two or three words to say. I quite 
agree with Mr. Phelps that this is a 
bogey, a perennial one, and must be 
taken care of continuously. We are 
using a two-element ammeter-volt- 
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meter for making tests of both sides 
of three-wire services to find where 
unbalance is. We are trying to bal- 
ance loads with hot water heaters 
by shifting from one side to the other 
and we are meeting with a certain 
amount of success. No doubt it is a 
bogey and must be gone after until 
such time as ranges and those other 
appliances are 220 volts and we can 
then get them on the 220-volt leads. 


* * * * 


5. A secondary feeder supplying 
lighting and small refrigeration load 
—the voltage fluctuates considerable 
due to the starting of these motors, 
which are up to 5 horsepower in size. 
What is the remedy? 


Mr. D. E. Charters, Windsor: The 
expensive way to correct this flicker 
complaint would be to increase the 
size of secondaries and possibly re- 
locate the transformer. 

Flicker depending on the _ in- 
dividual eye may be objectional from 
say 114 to 3 volts, depending also on 
frequency. This drop in voltage is 
caused by the additive drops in volt- 
age from wiring within premises; 
service entrance wiring — service 
drop wires; the utilities secondary 
wiring from consumer to _ trans- 
former; drop in transformer and 
finally primary drop. If we allow a 
percentage drop to the service pole 
of say 3 per cent., and if we elimin- 
ate the primary drop, the drop in 
transformer regulation, plus second- 
ary drop must be about 8 per cent. 
and if transformer is fixed, the re- 
mainder must be taken up in the 
secondaries. Suppose the motor in 
question was 500 feet from the 
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transformer. The voltage drop would 
vary as the impedance of the line, 
as the resistance is the largest fac- 
tor in order to cut down the voltage 
drop 100 per cent. we would be com- 
pelled to use a wire of half the re- 
sisbance. This means replacing the 
present wire with wire of double the 
eapacity. Conditions arise where 


moving of transformer closer to load 


would be justified. It might be ad- 
visable to string separate small 
power secondaries or even hang a 
separate transformer. 


We might look on this flicker as a 
disease and we should first start and 
cure the cause of this disease. I 
mean we should have our customers 
obtain proper motor specifications, 
including voltage rating. We should 
insist on motors wired for 230 volts 
or for small fractional h.p. motors 
wired 115/230 volts and if flicker is 
objectional on 115 volts, rewire 
for 280 volts. The customer must 
supply proper size wiring in build- 
ing. Oftentimes special starting 
equipment, including motor and re- 
frigerator pump should be provided. 
If customer would consult Engineer- 
ing Department and advise size of 
motor, etc., required, the Engineer- 
ing Department should be able to 
foresee and forestall this complaint. 
Transformers are more or less per- 
manently located, thus leaving only 
increase of secondaries available or 
separate secondaries necessary. If 
flicker is caused from load directly 
off transformer, it may be necessary 
to increase not only transformer, but 
also primaries. This motor condi- 
tion is one of the main reasons for 
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interconnecting adjacent secondaries 
and the more recent networks of to- 
day. The pros and cons of this are 
well known by all and lead us into 
another large field of engineering. 
Small fractional h.p. motors oper- 
ating on 115 volts where motors can- 
not be connected 230 volts and are 
cause of light flicker has been solv- 
ed by some engineers by installing a 
in the 
secon- 


suitable auto transformer 
three-wire Edison lighting 
daries at the consumer’s pole or 
premises and has the effect of re- 
ducing voltage drop by 100 per cent. 
The auto transformer can be in- 
stalled without any line re-arrange- 
ment or interruption to service. 
Secondary systems which give satis- 
factory service for conditions of 
steady load and are even of suffi- 
cient capacity to provide for several 
years’ load growth, are inadequate 
if voltage changes caused by motor 
starting are not sufficiently limited 
to prevent the occurrence of objec- 


tionable flicker. 


Thus the distribution engineer is 
faced with the problem of ade- 
quately adapting secondaries to meet 
this requirement as economically as 
possible. A customer complaining 
of flicker caused by his own equip- 
ment, which is not affecting his 
neighbors should take care of the 
condition. 


Thanks to our manufacturers of 
to-day, modern motors and equip- 
ment with ball bearings, etc., are 
aiding in no small way. 

Mr. P. B. Yates, St. Catharines: 
This is a question which is not often 


encountered in the operation of the 
St. Catharines system. We have few 
complaints of this type. When such 
a complaint does arise, we can gen- 
erally point out that the variation 
is due to the consumer’s own equip- 
ment or wiring and then it is his 
responsibility to take care of it. 

President Shearer: What kind of 
instruments do you use? 

Mr. Yates: A volt meter will show 
the fluctuation in the consumer’s 
voltage whenever the refrigerator 
automatically cuts in or out. Varia- 
tions will also be shown whenever 
his hot water heater cuts in or out. 
If he has an electric stove, he will 
see a flicker on his lights whenever 
the element is turned on or off. A 
domestic consumer will note these 
variations of the load on his own 
service, but he should not notice 
fluctuations in voltage due to varia- 
tions in load on his neighbor’s ser- 
vice. This, of course, applies to do- 


mestic circuits. 

In the commercial districts, where 
the 5-h.p. refrigerator motors which 
are referred to, may be found, there 
is generally a motor large enough to 
require three-phase service, and we 
supply these by hooking a _ small 
transformer in open delta with a 
large transformer supplying the 
lighting service. This gives you a 
minimum cost for three-phase ser- 
vice, one small transformer and one 
additional wire. We find that there 
is such great diversity in this type of 
small three-phase motors in the com- 
mercial district that the added capa- 
city is very inexpensive to install. 
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6. Do you control the location of 
service entrance on new houses? 


Mr. O. C. Thal, Kitchener: The 
matter of controlling the location of 
services to new houses, I think, is 
quite important and quite necessary 
in that the local utility should have 
this pretty well in hand; that is, 
within reasonable limits, of course. 

We have had no difficulty in secur- 
ing the co-operation of contractor 
dealers and also of the building con- 
tractors in arranging the new houses 
so that the service entrance be plac- 
ed in the position most conveniently 
reached from the closest pole. Of 
course, it does not necessarily hold 
that this location is the most advis- 
able inside of the house. It may lead 
into a coal bin or some other loca- 
tion that is possibly not desirable 
for the location of the meter and the 
service entrance switch. However, 
extending the service with a short 
piece of conduit usually carries one 
through this difficulty. 

In the matter of underground ser- 
vices, it is very important, of course, 
to have the service entrance brought 
in closest to the underground ser- 
vice box located on the street. 

Also the matter of joint pole leads, 
I don’t know how many municipali- 
ties represented here have done 
much of that. We, in Kitchener, 
have done some. In such cases, pole 
lines are usually constructed in the 
rear of the homes along the lot lines 
and the service in that case must be 
carried into the rear of the house 
rather than at the front of the house. 

I don’t know that there is anything 
else I can add at the moment. 
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7. Are graphic meters preferable 
to the demand (thermal) where cus- 
tomer’s power factor is unstable and 
Where customer is being penalized 
for power factor? 


Mr. A. B. Manson, Stratford: In 
answer to question “7’’ on the ques- 
tionnaire, “‘Are graphic meters pre- 
ferable to the demand (thermal) 
where customer’s power factor is un- 
stable and where customer is being 
penalized for power factor?’ — 
several items must be considered. 

First of all, cost of equipment is 
a factor—graphic meter equipment 
is valued at approximately $500.00, 
while indicating thermal demand 
costs about $100.00. Maintenance 
on the thermal demand also is less, 
both in time and material, which is 
a consideration over a period of 
years. 

Over against this extra capital and 
maintenance cost we have a perma- 
nent record for load analysis, a 
record of power factor conditions, a 
record of actual customer operating 
conditions relative to the town oper- 
ation. 

With graphic meters, the cus- 
tomer’s power factor can be accur- 
ately determined on his peak for 
billing purposes and the consequent 
more accurate penalty. 

Summing up, it appears to me that 
where the size of load or revenue is 
of sufficient proportion to warrant 
the extra cost, the graphic meter 
gives the preferable result. 

Mr. T. R. C. Flint, Toronto: This is 
a very wide question. I was wonder- 
ing what the party had in mind when 
submitting the question. 
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I do not like the word “penalized.” 
I never use that word. I use “extra 
cost of power due to the consumer’s 
equipment.” 

In the first place, I do not see 
where we need graphic meters, un- 
less we are very particular in know- 
ing the power factor at any particu- 
lar time. 

The way we handle demand meas- 
urements in Toronto at the present 
time is to install a kv-a. meter, if the 
power factor is known to be poor, 
and bill on a percentage of kv-a. If, 
however, the power factor is known 
to be good, we bill on the kilowatt 
basis. In the particular case in ques- 
tion, we might install both a kilo- 


watt and kv-a. demand indicating 
meter. 
Some of the larger consumers, 


however, require a graphic meter. 
We usually put in one graphic, read- 
ing kilowatts, and where necessary, 
a kv-a. demand meter to check power 
factor. 

The two meters, of course, do not 
necessarily give accurate power fac- 
tor, but give a billing basis. 

I do not know anything else I can 
say. Of course, the cost of graphic 
meters is considerably higher than 
the cost of ordinary meters, but I 
hardly think the party who asked 
this question had costs of metering 
in mind. 


* * *¥ % 
8. The Standard Interpretations 
of Rates authorizes’ three-phase 


power service for motors of less 
than 5 horsepower under certain 
conditions. Is it the general prac- 


tice to charge only the rated horse- 


power of the motor in such a case? 
Should not the service charge be 
based on a minimum of five horse- 
power? 

Mr. 0. H..Scott, Bellevitles Mr. 
Clement sent me this question and 
asked me to reply ‘to it. I-said I 
didn’t think it was up to me to reply 
to it, I could only tell you my opinion 
in regard to Belleville. 

You note the question asks what 
is the general practice? I can’t tell 
what the general practice is. I think 
that is a question for the Commis- 
sion engineers to deal with. 


Our practice has been to charge 
on the rate of horsepower that is be- 
ing served, when there are poly- 
phase feeders running past the con- 
sumer’s premises. When the con- 
sumer requires the Commission to 
provide transformers, he is charged 
for 5 h.p. if the load. is-5. hip. or=less, 

Mr. R. L. Dobbin, Peterborough: 
Mr. Scott got out of this pretty easy. 

Section 45 of the Standard Inter- 
pretations of Rates says wherever 
the total installation of one customer 
is 5 h.p. or less, single phase horse- 
power will be supplied except when 
service can be given without the in- 
stallation of secondary polyphase 
street lines. 

This section is like a lot of sec- 
tions here, it is capable of two or 
three interpretations, so we ought to 
have another pamphlet called, “The 
Interpretation of the Standard Inter- 
pretations of Rates.” 

It goes on to say wherever it is 
necessary to install a feeder or trans- 
former to serve one customer, single 
phase power will be supplied. It says 
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here that you will give the service to 
a polyphase 5-h.p. motor or less 
where you do it without the installa- 
tion of polyphase secondary street 
mains. 

If that means exactly what it says, 
then the customer can demand three- 
phase power and you will have to 
hang two transformers to give him 
that three-phase power because you 
won’t have to install any polyphase 
secondary, in that case. 

However, the practice in Peter- 
borough is that we do not give poly- 
phase power for 5 h.p. or less unless 
it happens to be in that location al- 
ready installed. I think that is the 
meaning of the section. 

As far as I can see, that is the 
meaning of the question. I agree 
with Mr. Scott, if you already have 
the polyphase power available for 
use in that locality, then you should 
charge them only for the rate of 
horsepower in the motor. If it should 
happen you have to go to quite con- 
siderable expense to give three-phase 
power, and there are some installa- 
tions that require three-phase power, 
like motor-driven gasoline pumps of 
large capacity, they really have to 
have three-phase power, and in that 
ease I think you should charge for 
the 5 h.p. 


* * * * 


9. What is the general practice 
used in reckoning power service 
change on a store with a 5 horse- 
power elevator motor and a 3 horse- 
power refrigerator motor? 

Mr. D. E. Charters, Windsor: - In 
‘Windsor, platform elevators are 
charged their full horsepower rating 
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up to 5 h.p. Platform elevators from 
5 h.p. to 10 h.p. are charged for 5 h.p. 
Platform elevators 10 h.p. and over 
are charged for one-half their horse- 
power rating. If the total horse- 
power of other motors, plus half the 
rating of the elevator equals 5 h.p. 
or more, then half the rating of the 
elevator motor is charged. 

With a 5-h.p. elevator motor and a 
3-h.p. refrigerator motor, we would 
charge on 3 h.p. plus one-half of 5 
h.p. or a total of 51% h.p. 


* * * % 


10. Is it common practice to have 
a physical or actual valuation made 
of the distribution system and sub- 
station equipment at given intervals 
of time, or do we depend solely on 
book valuation? What’s your opinion? 

Mr. C. E. Hodgson, H.E.P.C. of 
Ont., Toronto: Mr. Bond has been de- 
tained at the Accounting Session. In 
his absence, he has asked me to read 
his comments on Question No. 10. 

It is not common practice to have 
a physical or actual valuation made 
of the distribution system and gsub- 
station equipment at given intervals 
of time in respect to Hydro Munici- 
pal enterprises. We depend on the 
book valuation, because of the fact 
that we are dealing primarily with 
costs, rather than present values. 

Most of the equipment has been 
financed by issuing debentures ma- 
turing over a period of years and the 
annual charges must of necessity be 
pro-rated during the life of the de- 
bentures. 

Renewals due to depreciation or 
obsolescence are provided for in the 
depreciation reserve. Any increase 
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in cost may, of course, be capital- 
ized, provided the life of the equip- 
ment so renewed is estimated to be 
reasonable. 

When the debentures mature, the 
equipment can be written down to 
valuation and thus relieve the oper- 
ations of a proportion of the charge 
in respect to depreciation reserve. 
This would also have an effect in the 
pro-rating of the operating expenses 
against the various phases of opera- 
tion. This procedure is not generally 
resorted to, as the original costs 
would, of course, be materially dis- 
turbed. 

In my opinion, it is quite proper 
to deal with costs in Hydro Munici- 
pal operations. As a matter of fact, 
we have no alternative because the 
whole structure is based on costs. If 
we were primarily interested in the 
distribution of dividends based on 
surplus or profit, that would be entire- 
ly another matter of policy and an ad- 
justment of the plant accounts from 
time to time might then be justified. 


* * * * 


11. Have you had difficulty with 
Clause 14 Standard Interpretation of 
Rates regarding combined business 
and dwelling premises when an elec- 
tric stove is used and the business 
load is comparatively low yet in ex- 
cess of 200 watts? 


Mr. P. B. Yates, St. Catharines: 
This question is one of the old per- 
ennials that has been discussed 
whenever a revision of the Standard 
Interpretations of Rates has been 
considered. 

For a number of years there have 
been before the Engineers of the 


Hydro-Electric Power Commission, 
various revisions of this paragraph, 
Clause 14. At the present time, the 
wording of the regulation is more 
adaptable for village and rural sys- 
tems than it is for urban systems. 
The revision proposed by the Rates 
Committee in 19387, awaiting the ac- 
tion of the Hydro-Electric Power 
Commission, gives us another inter- 
pretation which may or may not be 
authorized. Personally, I am opposed 
to the adaption of the Clause as it is 
now proposed to the Hydro-Electric 
Power Commission. 

The proposed revision calls for pro- 
rating the consumption of a combined 
domestic and commercial service, 
splitting the consumption between the 
domestic and commercial rates. Es- 
timating consumption in an emergency 
is sometimes necessary and can be 
justified, but to estimate each month 
the split of the total kw-hr. between 
the domestic and commercial is an 
impractical system and is bound to 
to cause constant argument with your 
customers. 

This is another one of those 
clauses of the Standard Interpreta- 
tion of Rates that, in my personal 
opinion, should be simplified. 


* * % * 


12. Have leaking water’ tanks 
been any particular problem since 
the installation of flat rate heaters? 

Mr. A. W. J. Stewart, Toronto: I 
would say, as far as Toronto is con- 
cerned, the answer to that question is, 
No. 

When the Toronto Hydro started 
with the water-heater campaign, it 
was decided that the System would 
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supply a tank as part of the equip- 
ment in addition to supplying the 
heater and the thermostat and the 
other equipment. 

The rate was made to cover the sup- 
plying and the maintenance of the 
tanks and other equipment as well as 
the current used. 

As we have gone on, we still think 
that the proper plan is to supply a 
tank. I don’t want to break in on 
No. 18, which Mr. Rhoads is evidently 
going to answer, but there are a num- 
ber of reasons why the tank usually 
found on the consumer’s premises is 
not suitable for this job. These in- 
clude wrong location of openings and 
- probable age of the tank. We haven’t 
been going long enough to estimate 
accurately the probable average life 
of the tanks, but so far our experi- 
ence has been relatively satisfactory. 


There are a number of considera- 
tions that enter into the fixing of the 
rate. I don’t remember now any 
definite figure that was included for 
supplying the tanks. The rate was 
fixed nearly five years ago, but there 
is a municipality some place—I think 
it is Oshawa—supplying tanks at the 
customer’s option at a definite rate 
per month. I believe it was 15 cents 
a month for a No. 40 tank. 


* % * % 


13. Do you feel that flat rate water 
tanks should be owned by the Com- 
mission? | 

Mile. es EILOGas;, Windsor.” «In 
answer to this question, we feel that 
the Commission should own the flat 
rate heater equipment and tanks; 
the reasons being as follows: 
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1. The tanks that are installed in 
the average home are too small to 
take care of the supply for the house 
when a small flat rate heater is in- 
stalled. 


2. When the tank in the house is 
used, we do not know its age and 
after the installation is made and 
the tank insulated, very often after 
a short period, the tank begins to 
leak. We also find in putting in the 
flat rate equipment, material that has 
been installed for years is broken, 
and we are expected to replace this 
with new. Therefore, if we leave the 
customer’s tank intact and use it asa 
tempering or settling tank, we elim- 
inate trouble. 

3. When the Commission installs 
the tank, the correct size necessary 
to take care of the demand is in- 
stalled. These tanks vary in size 
from 40 gallons up to 100 gallons, 
and the customer pays a rental that 
will pay for the installation over a 
period of years. 

4. When the Commission installs 
the tank, it is completely equipped 
in our stockroom and ready for ser- 
vice. Therefore, we do not have loss 
of material, such as wool, through 
leaking tanks, heaters being broken, 
etc., after we are asked to remove 
the equipment from the home. 

5. In most cases in our city, the 
customer’s tank is placed near the 
furnace. This may not be in the 
proper place to give the best results, 
so when we supply the tank, the 
plumber places it to give the maxi- 
mum service. 

Mr. G. J. Mickler, H.E.P.C. of Ont., 
Toronto: Mr. Rhoads has covered the 
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subject of Hydro-owned water tanks 
fairly well, but there are a few points 
he did not mention, which I think 
are worthy of note. 
Some disadvantages of customer- 
owned tanks may be cited as follows: 
1. Customers’ tanks in many cases 
are of questionable age and their 
condition inside is unknown, and 
while the customer in signing .a 
water-heater contract agrees to pro- 
vide a tank suitable for water-heater 
purposes, and agrees to maintain 
such a tank, or to replace a leaky 
one, nevertheless, some risk is as- 
sumed by the Local Commission in 
utilizing a customer’s tank, and the 
cost of maintenance may rise beyond 
the limit of economical operation. 
When the Local Commission goes to 
the expense of putting Hydro equip- 
ment on a customer’s tank, it expects 
the tank to last a reasonable length 
of time. It is not possible to predict 
the life of an ordinary standard tank. 
2. For’ satisfactory water-heater 
service, a tank of proper capacity is 
required, and when customers’ tanks 
are too small, good service cannot be 
given. In a great many cases, the 
customer’s tank is an ordinary 30-gal. 
boiler, which was never intended to 
be large enough for adequate hot- 
water service. . 
3. The position of holes in a cus- 
tomer’s tank may not be suitable for 


the type of heater required, necessi- 
tating the installation of strap-on 
heaters, or putting one or more spuds 
in the proper places, both of which 
add to the cost of the installation. 


SOME ADVANTAGES OF A HYDRO- 
OWNED TANK 


1. A Hydro-owned tank can have 
all the equipment installed in the 
workshop and taken out to a job and 
installed with the minimum of ex- 
pense and a better job done. 


2. A Hydro-owned tank is made to 
specifications to insure long life and 
satisfactory service. 


3. The Local Commission can _lo- 
cate a Hydro-owned tank near the 
risers to the kitchen and the bath- 
room, thus insuring maximum effi- 
ciency of the installation. 


4. When a tank fails, the whole as- 
sembly can be removed and replaced 
at a minimum of expense. 


5. When the customer discontinues 
the use of the service, the Hydro tank 
can be removed and the customer’s 
tank put back into service at a mini- 
mum of expense. 


6. If the original tank is too large 
or too small, it can be changed with- 
out consulting the customer or inter- 
fering with his plumbing, thus sav- 
ing expense for him. 

(To be continued) 
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Clean Streams—A National 
Asset 


By Morris M. Cohn, Sanitary Engineer, City of Schenectady, 
New York, and Editor Municipal Sanitation 


HIRTY years ago, Tell Tay- 

lor, a native of Ohio, lounged 

on the banks of an old mill 

stream, dreamed of his lady- 
love, and composed a song that you 
and I whistled and that engaged the 
vocal efforts of more barber-shop 
quartets than even “Sweet Adeline.” 
The Old Mill Stream struck a respon- 
sive chord in all of us; somewhere in 
our boyhood days we all carved 
initials in trees that overhung a 
stream.... 

That was thirty years ago... . To- 
day, the sweetheart in gingham gown 
is replaced by a girl who scorns such 
simple attire... . The old waterwheel 
is wiped away in the inevitable march 
of power progress. ... The mill river 
is polluted and mosquito-ridden. .. . 
The dead fish that clutter its turbid 
waters are not in tune with romance. 

To-day, the old swimming hole, 
where we tied knots in the gang’s 
clothes, is no longer fit for such bath- 


io 7.2) ne trout don t= bite’ any 
longer in our’ favorite boyhood 
stream. .. . Canoeing with one’s lady- 


love may be embarrassing, even to our 
blasé and shock-proof modern youth. 
The Old Mill Stream is merely our 
“springing board” into a discussion 
of how man has loved his streams so 
well that he built his cities on their 
banks and then polluted them; how we 
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have, vampirishly, bitten the “hand” 
that feeds us. 

Our watercourses have been the 
nerve-centre of man’s progress from 
primitive day to this. To the shores 
of streams came nomadic man to pitch 
his tent, to drink of its waters, to 
traverse its length, to take food from 
its depths. It is small wonder that 
when man forsook his nomadic state, 
he chose the shores of streams as his 
community sites. It offered him the 
basic essentials of life; food, water, 
transportation, and clean environ- 
ment. 

It is small wonder also that man 
should love the streams that he called 
home. Every people has expressed its 
love of its native waters in songs that 
have become national anthems, in 
their significance. 

The Egyptians worshipped the Nile, 
the Romans the Tiber, the Israelites 
the Jordan, the Germans the Rhine, 
the Irishmen the Shannon, the Rus- 
sians the Volga. Mention any list and 
you will be condemned by some ardent 
national for omitting his own beloved 
stream. 

In our own melting pot, many of 
the pot’s pot-pourri ingredients recall 
consciously, or subconsciously, some 
nostalgic chant to other lands and 
other streams, yet we have vied with 
each other in eulogizing our streams. 
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The beloved Suwannee, the beautiful 
Ohio, the powerful Niagara, the 
murky Missouri, and the mystic OI’ 
Man River himself have all been 
eulogized by those who inhabited their 
shores. 

That was thirty years ago. We can 
no longer string the lyre and sing of 
our streams, unless it be a song con- 
cocted by a song-mechanic of Tin Pan 
Alley, who, never having been beyond 
the confines of New York’s humming 
canyons, chooses to write a_ lyric 
about the Rio Grande, because it 
rhymes with “nice and dandy.” 

The filth-ridden communities of the 
Middle Ages wallowed in the wastes 
of life. Sewage was discharged di- 
rectly into the streets, and disease 
stalked ankle-deep 
wiped its feet on the doormats of 
The modern 
community has learned that the price 
of community life is community 
cleanliness; every community has pro- 
vided hundreds of miles of sewers to 
‘remove instantly from the homes the 
befouled waters which carry the 
wastes of living, of industry, and of 
commercial activity. | 


in the ooze and 


thousands of homes. 


Communities have poured these 
liquid wastes into the streams that 
flow past their shores, the same 
streams that originally acted as mag- 
nets to the early settlers. Streams 
have become seriously polluted from 
the staggering organic load of the 
wastes of life and living, and the dan- 
gerous wastes of our complex indus- 
trialism. The backdoors of our proud- 
est communities are not fitting com- 
panions for their gleaming boulevards 
and parks. 


Communities have made light of the 
old common law of riparian rights. 
Upstream communities have  dis- 
charged wastes into and lessened the 
value of the streams for their down- 
stream neighbors. These neighbors 
have, in turn, given little thought to 
the justice of keeping the watercourse 
undiminished in quantity and unim- 
paired in quality. 

The discharge of such wastes into 
watercourses has resulted in the 
spread of disease, the destruction of 
fish life, the endangering of animal 
life, the degradation of historic 
values, the curtailment of recreational 
facilities, the shocking of the senses, 
and the depressing of property values. 


Stream pollution has been con- 
demned, by lay and_ professional 
circles alike, for many reasons. De- 
void of technical terminology and 
stripped of complex ramifications, 
stream pollution stands condemned as 
the destroyer of the basic essentials 
of life. Upon this ground, alone, we 
should destroy water pollution before 
it destroys us. 


There are three basic essentials of 
life. Given them, man survives; with- 
out them, he perishes. 

Man needs an adequate supply of 
safe water, a supply of safe food, and 
a healthful environment. Without 
water, life is impossible; without 
food, improbable; without decent en- 
vironment, undesirable. The differ- 
ence between the desert and the popu- 
lated land is water. The difference 
between a famine-ridden land and a 
land of plenty is food. The difference 
between the unsuccessful, befouled 
cities of the Middle Ages and our 
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present successful urban life is 
healthful environment. 

Water is the major essential of life. 
early man found his supply in a 
spring, a rippling brook, or a large 
river. Its purity was unquestioned. 
In the pastoral state, this simple 
means of water supply was augmented 
by man’s ability to tap the dependable 


supply of underground water available | 


to his dug or driven well. 

The community of to-day rests on 
a foundation of an ample supply of 
safe water. The major percentage of 
communities derive this water from 
rivers and lakes. Thus, the pollution 
of these waters by sewage has a direct 
bearing on the quality of water sup- 
plied to consumers. Sometimes the 
pollution affects the water supply of 
the community that contributes the 
sewage contamination; frequently, 
communities injure the supply of 
their neighbors. 

In order to safeguard urbanites 
from the dangers of polluted water 
supplies, some communities have set 
up systems for purifying the water 
prior to its discharge into the supply 
lines. Ingenious and _ dependable 
methods have been provided for the 
removal of visible solids, turbidity, 
color, odor, and dangerous micro-or- 
ganisms and microscopic animal and 
vegetable life. 

It is startling, indeed, to compare 
the quality of “raw” water entering 
these water-purification plants with 
the sanitary and presentable liquid be- 
ing delivered to the consumers. With 
greater knowledge on the part of the 
consumers, both domestic and indus- 
trial, there has arisen a demand for 
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water which is palatable and attrac- 
tive and which has a mineral com- 
position that does not interfere with 
the industrial life which is the back- 
bone of the community. 


However, even these ingenious de- 
vices of sanitary science cannot cope 
with gross pollution, and municipali- 
ties have been compelled to desert 
nearby waters and develop supplies 
hundreds of miles away, where the 
polluting effect of man is not yet felt. 
While the plagues of an earlier age 
have been stamped out, we have ex- 
perienced enough modern water-borne 
epidemics to convince us that the 
water-purification method is not the 
complete answer to stream pollution. 
We must correct pollution if we are to 
have a dependable supply of the major 
essential of life. 

Food is another essential of life 
which is endangered by polluted 
streams. The disposal of untreated 
waters into streams results in putre- 
faction which robs the waters of the 
life-giving oxygen which fish need. 
In addition, wastes often poison and 
suffocate fish and untold numbers are 
victims of man’s influences. 

For example, the development of 
shellfish is a basic American industry 
and the product is a valuable food 
supply for our people. These breed- 
ing areas are easy victims of sewage 
and industrial-waste pollution and 
many have been condemned by health 
authorities as transmitters of disease. 


The development of cattle makes 
proper watering essential. It is un- 
fortunate that this source of food is 
indirectly endangered by the pollution 
of natural streams used by cattle. 
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In these ways, and in others, pol- 
luted streams are a menace to the 
food supply of the nation. 

We have learned that we cannot live 
successfully amid the environment of 
our own physiological wastes. Rivers, 
lakes, and coastal waters which are 
contaminated produce unhealthful en- 
vironment as surely as though these 
materials were disposed of upon our 
native soils. We cannot live success- 
fully or pleasantly if we bathe in pol- 
luted waters, or if polluted waters wash 
our shores. We need the release from 
the tension of modern life which is 
provided by boating, fishing and camp- 
ing. Anything which interferes with 
this relaxation is destructive of life. 

Here, then, is the problem. The pol- 
lution of our streams is destructive of 
our ability to live happily, contentedly 
and well. Grave economic losses have 
resulted from increased cost of water 
purification, destruction of bathing 
facility investments, destruction of 
food sources, and reduction in property 
value. In addition, the impairment of 
the quality or quantity of the essen- 
tials of life lends new significance to 
the warning that “The American peo- 
ple must destroy stream pollution be- 
fore it destroys us.” 

What is the answer? We cannot 
destroy life because it produces a dan- 


gerous waste, nor can we destroy in- 
dustry because of its wastes. The 
answer is the installation of adequate 
sewage and waste-purification plants 
to remove dangerous’ constituents 
from these liquids before they are dis- 
charged into bodies of water. The 
prevention of pollution by the use of 
sewage-treatment facilities will result 
in cleaner and more sanitary streams 
and will remove the dangerous over- 
load on the water-purification plants 
located downstream from the sewage 
discharge. 

This method of safeguarding the 
purity of streams is rapidly being 
adopted. The past few years have 
witnessed construction of hundreds of 
sewage-treatment plants and an im- 
pressive number of private industrial 
waste-treatment works. 

Slowly, but surely, we are wiping 
out the national shame of polluted 
waters, but it will take the power of 
public opinion to eventually outlaw 
this menace to our security and wel- 
fare. When every thinking citizen re- 
volts against the use of rivers, lakes 
and coastal waters as common sewers, 
then and only then will we return this 
national resource to decent condition 
and safeguard the civilization we are 
so proudly developing.—General Elec- 
tric Review. 


/ VOL. XXV, NO, 3 


THE BULLETIN 


o7 


UNTTUTUTNTTTTT Ay DRO-ELECTRIC POWER COMMISSION OF ONTARIO IIVIlllllltitiittiiittiiuiiiiitgunuiieiiisiiiitts 


Insulated Cables for Power 
Distribution and Street 
Lighting Circuits 


By O. W. Titus, Chief Electrical Engineer, Canada Wire 
and Cable Company, Ltd. 


(Presented to the Association of Municipal Electrical Utilities at Toronto, 
February 9, 1938) 


(Continued from February) 


C.8. Ducts. Ducts would require a 
lengthy paper in themselves. They 
offer the best means of protecting lead 
sheathed cables, underground, from 
mechanical damage. They are pre- 
ferred construction on this continent 
as permitting— 

a. Only opening street or pavement 
once. 

b. Ease of 
cables. 


installing additional 


c. Ease of Replacement. 

d. Ease of Repair. 

Practice in Canada is mainly to use 
fibre or single clay tile duct set in 
concrete. 1,000 pound concrete is used 
for the duct envelope; 3,000 pound is 
recommended for manhole walls and 
roof. 

Duct inside diameters should be 
one-half inch greater than the cable 
outside diameter. 

Minimum radius of curvature in 
training cables should be about twelve 
times the diameter of the cable. 

Distances between manholes run 
from 250 ft. to 500 ft. depending on 
local conditions, although in some 
cases, 750 ft. lengths are used. 

Minimum depths to top of duct 
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structures recommended by H. P. 
Seelye are: 

; Inches 
Below Surface of Pavement ...... 30 
Below Dirt Surfaces (allow 30 

inches below any future pave- 


mentwsurtace )auihi. ovlhes: 36 
Below Sidewalks .1..20.0.0c0 36 
Below Dirt Surfaces of Private 

RAL Oli VW AY pete. crate dhl nk 30 


Below Driveways on Private 
hag nts. OL Way 5. tice pare 36 
Below Street Railway Tracks 


Moa sero rail) aaa noe 24 
Below Steam or Electrified 
Rarroade | racks 2... 42 


Grade of conduit from manhole to 
manhole—4 inches per 100 ft. Figs. 
7, 8 and 9 illustrate typical duct, man- 
hole, and riser sweep cross sections 
and installation methods. The reader 
is referred to “Electrical Distribution 
Engineering” by H. P. Seelye (from 
which Figs. 7, 8 and 9 are abstracted) 
for more complete details on ducts and 
manholes. 

Armouring of course is not neces- 
sary when ducts are used. In fact, 
D.S.T.A. cables should not be pulled 
into ducts excepting in very short 
lengths due to the liability of setting 
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Fig. 7 
up excessive pulling stresses and of 
jamming in the ducts. 
D. CABLE TYPES AND APPLICATIONS 
From these insulations, sheaths, 
and protective materials, we derive 
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Fig. 9 


the following main classifications of 
cable. We will not attempt to enu- 
merate all the individual trade names 
and variations in detail:— 


(a) Impregnated paper, rubber or 
V.C. insulated and lead _ covered. 
(PiLic CR Ca Ory Ge 

(b) Same as “a” plus jute wrap, 
double steel tape armoured, and jute 
wrapped, all heavily asphalt plastic 
impregnated and coated. (P.I.L.C. 
D.S:T.A.Y REGL-CA DS PAS one 
L.C. D.S:T.A; “Parkway )- 


6é an 


(c) Same as plus jute wrap and 
heavily asphalt plastic coated. (P.I. 
L.C. Jute, RA.E0C. Jute. ore vce 
Jute). 


(d) Same as “a” plus jute wrap, 
galvanized steel tape armoured, (mini- 
mum of impregnant in jute). (P.I.L.C. 
Industrial, R.I.L.C. Industrial, or 
V.C.L.C. Industrial). 


(e) Same as “a” plus jute wrap and 
galvanized steel wire armoured, 
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(usually no jute overall). (P.I.L.C. 


pregnated duck tape. “Modified 


S.W.A., R.L.L.C. S.W.A., or V.C.L.C. Trenchlay.” 


S.W.A.). 
(f) Rubber insulated, taped and 
braided.) -€hGB.C2); 


(g) Varnish cambric insulated, tap- 
ed and braided. (V.C.B.C.). 


(h) Rubber insulated—plus various 
combinations of cotton or jute braids 
and wraps and asphalt plastics—non- 
metallic sheathed underground cables. 


(h1) Rubber insulated tape or im- 
pregnated braid, asbestos base caulk, 
asbestos braid, asbestos base caulk, 
pressed fibre armour, asbestos base 
caulk, impregnated duck tape. 
“Trenchlay.” 


(h2) Rubber insulated, tape or im- 
pregnated braid, asbestos base caulk, 
jute braid, asbestos base caulk, im- 


(i) Hard copper or alloy conductor, 
rubber insulated, taped, copper shield- 
ing tape, braid impregnated—self- 
supporting primary cable. 

(j) Rubber insulated, taped (often 
pressed fibre armour) hard corded 
braid impregnated—Tree Wires. 


Preferred Cable Constructions for 
various uses are listed below. It 
should be understood that these are 
not hard and fast, but rather a gen- 
eral guide. 


Preferred Insulation by Voltages 

All voltages—Impregnated paper. 

Up to 15,000 volts—Impregnated 
paper or varnished cambric. 

Up to 5,000 volts—Impregnated 
paper, varnished cambric, or rubber. 


Based on Installation and Service Conditions 


ae 
o> 


Underground in Ducts—P.I,1.C., V.C.LuC, or R.1.L.C. 
.a. Normal Soil Conditions—AlII insulations lead covered and D.S.T.A. Park- 


way; all insulations lead and jute covered; Trenchlay; modified Trench- 


lay. 


b. Acid Soil Conditions or in soils containing considerable organic matter— 


Trenchlay; Modified Trenchlay. 


ce. Free Alkalines contained in soils due to manufacturing processes, etc.— 


Trenchlay; Modified Trenchlay. 


d. Soil with oil present—D.S.T.A. Parkway; lead and jute covered cables. 


e. Street Lighting Circuits. 


Series up to 15 Amps.—D.S.T.A. Parkway Cable, lead and jute covered 
cables, (single-conductor usual); Trenchlay; Modified Trenchlay. 

Series over 15 Amps.—D.S.T.A. Parkway Cable (single-conductor not 
permissible) ; Single or Multi-Conductor Trenchlay, or Modified Trench- 


lay. 


Multiple—One, two or three conductor D.S.T.A. Parkway Cable; lead 


and jute covered cable; Trenchlay, or Modified Trenchlay. 


(N.B. Under 


some conditions, the lead sheath or a separate bare wire may act as 


the neutral). 


B. Overhead on Poles—P.I.L.C., V.C.L.C.. or R.I.L.C. (usually with 1 per 
cent antimony in the lead sheath). 


1. Suspended from Messenger Wires. 
2. Self-Supporting (up to 5,000 Volts)—Self-Supporting Primary Cable; 


Tree Wires. 


Service Drops—Special R.I.B.C. Types; Special Impregnated Braid 


Types. 
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C. In Buildings, 1, Wet 


la: Protected——PALCsV-GE.OseR Ee 
1b. Not Protected—D.S.T.A., Industrial Cables. 


In Buildings, 2, Dry. 
2a. Protected—R.I.B.C., V.C.B.C. 
2b. 


Not Protected—D.S.T.A., Industrial Cables. 


D. Submarine Cable—Steel Wire Armoured over P.I.L.C., V.C.L.C., or 
R.1.L.C. (in some cases, the lead sheath is omitted in Rubber Insulated 


Submarine Cable). 


CURRENT CARRWING CAPACITIES 


The size of conductor is governed 
by the current to be carried. The 
three following criteria should be ap- 
plied in choosing the size of con- 
ductor: 

a. Will the size chosen carry the 
current without overheating the 
cable? 

b. Will the size chosen carry the 
current the distance required without 
excessive voltage drop? 

c. Is the size chosen the most eco- 
nomical, bearing in mind annual cap- 
ital and interest charges and the cost 
of power consumed in _ resistance 
losses? 

a. The IR losses in the cable con- 
ductors must be dissipated through 
the insulation, through any surround- 
ing medium and to the earth at some 
distance if underground or to the air 
if above ground. The watts of heat 
developed passing through the ther- 
mal resistance of the various cable 
surroundings cause a temperature rise 
(Ohm’s Law for Heat), and we must 
design our cable so that this temper- 
ature rise added to the soil or air 
temperature as the case may be, do 
not result in temperatures at the con- 
ductor surface higher than the fol- 
lowing: 

Impregnated Paper—90 deg. cent. 

minus E with a maximum of &5 
deg. cent. 


Varnished Cloth—75 deg. cent. minus 
E. 


Rubber—60 deg. cent. minus E/4. 
(Where E is the voltage in kilo- 
volts, between phases for multi- 
conductorbelted cables, and from 
conductor to neutral for single- 
conductor or  multi-conductor 
shielded cables. ) 

For those wishing to study this 
subject, we recommend D. M. Sim- 
mons well known “Calculation of Elec- 
trical Problems of Underground 
Cables” published in the Electric 
Journal during 1932, copies of which 
are available. 

Graphs Nos. 1 to 12 show such cur- 
rent carrying capacities for three- 
conductor lead sheathed cables based 
on a reasonable average soil ambient 
temperature for summer conditions in 
these latitudes of 20 deg. cent. (68 
deg. fahr.) and an average daily load 
factor of 75 per cent. For cables in 
air, the ambient air temperature has 
been taken as 40 deg. cent. (104 deg. 
fahr.), which is the usual value as- 
sumed, excepting where the cable is 
exposed to the direct rays of the sun, 
in which case, 45 deg. cent. (113 deg. 
fahr.) at least should be assumed. 
Correction factors are shown for other 
air temperatures for cables in air. 

Do not forget that a riser section 
may limit the current carrying capa- 
city of the whole line, unless it is pro- 
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tected from the sun and brought up in 
-a cool location. 

Current Carrying Capacities for 
four-conductor cables, two-conductor 
cables, and for three-conductor cables, 
with only two conductors carrying 
most of the load (as with a properly 
balanced single phase three wire sys- 
tem) may be reasonably well approx- 
imated by the correction factors 
shown on the graphs. 

These graphs are: 


Graph No. Working Pressure 

ch 600 Volts Three 
4500 “eé “é 

2 15000 “ yi 

4 600 Volts One 3 

5 4500 < 

6 15000 ‘* 7 

ff 600 Volts One 3 

8 4500 6é 66 

9 15000 ti “ 

10 600 Volts One 3 

V1. 4500 66 66 

12 15000 i - 


It will be noticed that paper cables 
have a distinctly higher current carry- 
ing capacity than V.C. and V.C. in 
turn higher than rubber. As paper 
cables can be made in smaller diam- 
eters with sector conductors, a fur- 
ther advantage in cost favours their 
use. If we consider the cost of carry- 
ing one ampere a thousand feet (by 
cables installed in ducts), we find that 
if we make paper cable 100 the costs 
of the other insulations would be 
somewhat as follows: 


Paper Insulated 


Voltage Cables 
600 100 
15000 100 


b. A cable may be quite capable of 
earrying the current without over- 
heating but give too great a voltage 
drop. The reactance of cable circuits 
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being extremely low due to the close 
spacing of the phase conductors, 
cables have a distinct advantage over 
overhead construction and_ usually 
regulation is not the main criterion 
excepting with street-lighting circuits. 
However, Graphs Nos. 18 and 14 (re- 
spectively for 25 cycles and 60 cycles) 
give a ready means of checking con- 
ductor size based on voltage drop. 
While these are actually based on 600 
volt rubber or V.C. insulation, the 


Conditions 


3 phase cables in one duct bank. 


“6c 66 66 66 


66 &é 66 66 66 66 


phase cable in one duct bank. 
6s 6é 6é 6é 66 66 


6é 66 66 66 66 66 


phase cable buried directly in earth. 


6é “é 6é 66 66 6é 


phase cable in Air. 
66 66 6é 66 


error is so small in applying them 
throughout the range covered by this 
paper that we may neglect it. 


Their use is simple. Multiply the 
number of amperes by the distance in 
feet. Find this number on the ver- 
tical scale. Go out horizontally to the 
diagonal line corresponding to the 
size of conductor and read the volts 
drop directly below on the horizontal 
scale. For single phase, multiply the 
results so obtained by 1.16. 


V.C. Insulated Rubber Insulated 


Cables Cables 
Approx. 120 Approx. 145 
cf 220 


c. Kelvins Law (slightly restated to 
be applicable to cable) that the annual 
cost of energy lost due to I’R losses 
in the conductors should not be 
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greater than the annual cost of ca- 
pital writeoffs plus interest charges 
should be applied to ensure the best 
use of the purchaser’s money. How- 
ever, this consideration will not be 
enlarged on here, as it is dependent on 
the cost of power as well as the cost 


of cable and is general and should be 
applied to any conductor carrying 
power. 
EXAMPLES 
As an aid to utilizing the curves, 
we give the following numerical ex- 
amples, 


Example No. 1. What size paper-insulated lead sheathed cable should be 
chosen for the following: 


Distance ws 86s... eee 2500 feet 

Toad eee ee . 1000 kw, 3 phase at 80 per cent. power factor 
NV OLE G tian Deane ee nn 4000 volts 

Danity oad sh AClOr waa ee Will not exceed 75 per cent. 

Max. Permissible Voltage Drop 5 per cent. 

RPEGQUETICV 3st uae are ~ 20 cycles 

Inniallaciolin see DUCE 


Number other cable dissipating 
Heatan Dich. —2.. 
Ends brought up where air 
temperature at time of max. 
load will not exceed ........00000......- . 30 deg. cent. (86 deg. fahr.) 
1,000,000 
Current per’ Phase 1.2... _. ———_—_——_—- = _ 181 amperes 
4000. < V3 xs 
From Curve 5, a 3/C No. 00 B&SG cable has a current carrying capacity of 
200 amperes. 
From Curve 11, a 3/C No. 00 B&SG cable has a current carrying capacity at 
30 deg. cent. in air of .180 X 1.095 = 197 amperes. 
Ampere X Feet = 181 X 2500 = 452,500. 
From Curve 138, volts drop for No. 00 = 74. 
TAX) 100 
Regulation, % = == Loe 
4000 


The 00 B&SG. P.I.L.C., 4000 volt cable would be the logical choice, unless 
future growth indicated a larger size is warranted. 


EHxample No. 2. A cable is required to supply a street lighting section 
underground in the boulevard: 


Distance 2 2 eee 1500 feet 

Average spacing 2. 75 feet 

Size, Lamps 2 OOD watts 

Voltage. =. 2.2 = eee 115/230 

Frequency’ 22 eee ‘25 cycles 

Max. Permissible Voltage Drop 5 per cent. 
1500 

Total .boad 425.4022 een — — — X 200 = 4000 watts. 
75 


Drop at end lamp is equal to the drop at the load centre if all lamps were 
concentrated at the load centre. 
Load Centre = 750 ft. from supply end (uniformly distributed load). 
‘ 4000 


Currents,3. 12:00 Folia ee eh ofl eee 


—— = 17.4 amperes. 
230 

= .05 X 2380 = 11.5 volts. 
—=.750 X 17.4 = 18,050. 


Permissible Drop. ........ 
Amperes X Feet ....... 
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Referring to Graph No. 13, our 
single phase permissible drop of 11.5 
volts must be divided by 1.16 to find 
the equivalent 3 phase drop to use 
with the graph. 

£155 


Equivalent 3 phase drop = —— = 
1.16 


10 volts practically. 


A two-conductor No. 4 B&SG. rub- 
ber insulated lead covered D.S.T.A. 
cable with lamps connected alter- 
nately between the respective con- 
ductors and the lead sheath would 
give slightly better regulation than 
required, No. 6 being not quite good 
enough. The lead sheath with this 
scheme would only carry the current 
of one lamp to the next, a matter of 


less than 2 amperes which it will do 
without trouble. 

Checking from Graph No. 7, it is 
apparent that the No. 4 B&SG. cable 
will carry the 17.4 amperes maximum 
by a wide margin without overheat- 
ing. 

Alternatively, a two-conductor No. 4 
B&SG. rubber-insulated, lead sheath- 
ed and jute armoured cable, or a two- 
conductor No. 4 B&SG. Trenchlay or 
Modified Trenchlay cable could be 
used with a bare wire buried along- 
side it for a neutral. These non- 
metallic sheathed cables however one 
cannot expect to have as long a life 
and troubles are more difficult to lo- 
cate than with a metallic sheathed 
cable. 


eetiussea i © 
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Graph No. 1 
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Graph No. 12 
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APPLICABLE TO GRAPHS 70.71, V2. 
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A.M.E.U. Winter Convention 


N the preceding issue of The Bul- 
letin, and also in this number, 
the addresses and papers given 
at the winter convention of the 

Association of Municipal Electrical 
Utilities, are reproduced. This con- 
vention was held concurrently with 
Annual Meeting of the Ontario Muni- 
cipal Electric Association, the attend- 
ance being about 500. Convention 
sessions were all well attended and 
there was a lively interest taken in 
all of the proceedings. 


Following the report from the Com- 
mittee on Accident Prevention and 
Health Promotion, a resolution was 
carried—“THAT the booklets Recom- 
mendations for the Safe Operation of 
Electrical Properties be distributed 
without charge to utilities paying into 
this Association; THAT such utilities 
as have already bought same to be re- 
funded the amounts paid by them, and 
THAT the distribution of the booklets 
be left in the hands of the Committee 
on Accident Prevention and Health 
Promotion.” 


The Chairman of the Rates Com- 
mittee advised of the Committee’s 
having made a study of the Standard 
Interpretations of Rates and that sug- 
gested revisions had been submitted 
to the Hydro-Electric Power Commis- 
sion of Ontario for consideration. The 
Secretary was instructed by a reso- 
lution to write the Hydro-Electric 
Power Commission of Ontario, asking 
if they can take early action on the 
proposed revision of the Standard In- 
terpretations of Rates. 


The report by the Committee on 
Accounting and Office Administration 
suggested that the system of Uniform 
Accounting should be taken under 
consideration for revision and the fol- 
lowing resolution was adopted: 


“THAT the Executive Committee 
of the A.M.E.U. be empowered to ap- 
proach the Hydro-Electric Power Com- 
mission of Ontario, requesting them 
to have the system of Uniform Ac- 
counting for Municipal Electrical 
Utilities, compiled and issued by them 
in July, 1915, revised and brought up 
to date. THAT the Executive Com- 
mittee also request that in the event 
of this work being delegated to a Com- 
mittee, that this Committee consist of 
representatives of the Municipal Utili- 
ties as well as the Municipal En- 
gineering and Municipal Accounting 
Departments of the Provincial Com- 
mission.” 

The discussion following the paper 
Control Systems for Domestic Loads 
brought out suggestions that it may 
be possible that other factors should 
be considered before the application 
of any of the systems described. The 
following resolution was therefore 
adopted: 

“THAT the Hydro-Electric Power 
Commission be requested to make a 
report on the economics of controlling 
domestic loads as to the operation of 
flat-rate water heaters.” 


Officers elected for the year 1938 
are as follows: 

President — R. S. Reynolds, Chat- 
ham. 
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Vice-President—G. E. Chase, Bow- 
manville. 

Secretary — S. R. A. Clement, 
H.E.P.C. of Ontario, Toronto. 

Treasurer—S. E.-Preston, H.E.P.C. 
of Ontario, Toronto. 


Directors (from the Membership at. 


Large)—A. B. Manson, Stratford; C. 
A. Walters, Napanee; P. B. Yates, St. 
Catharines. 

District Directors— 

Niagara District— A. W. Bradt, 
Hamilton. 

Central District—W. G. Henderson, 
Cobourg. 

Georgian Bay District—W. M. Sal- 
ter, Barrie. 

Eastern District—S. W. Canniff, 
Ottawa. 

Northern District —C. J. Moors, 
Fort William. 

The convention approved of the 
recommendation of the Executive 
Committee to hold the summer con- 
vention at Bigwin Inn on July 5th and 
6th, 1938. 


* * * * 


At the meeting of the Executive 
Committee, held during the conven- 
tion, the standing committees were 
drafted as follows: 


Papers Committee — Messrs. H. F. 
Shearer, Welland, Chairman; V. A. 
McKillop, London; C. E. Schwenger, 
Toronto; R. L. Dobbin, Peterborough; 
R. M. Love, Canadian General Electric 
Company, Toronto; C. W. Hookway, 
Canadian Westinghouse Company, To- 
ronto; G. A. Brace, Ferranti Electric, 


Toronto; G. J. Mickler and H. D. 
Rothwell, H.E.P.C. of Ontario, To- 
ronto. 
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Convention Committee—Messrs. G. 
EK. Chase, Bowmanville, Chairman; J. 
EK. B. Phelps, Sarnia; W. R. Catton, 
Brantford; O. H. Scott, Belleville; C. 
C. Folger, Kingston; F. Mahoney, 
Canadian General Electric Company, 
Toronto; C. H. Hopper, Ferranti Elec- 
tric, Toronto; E. G. McCracken, San- 
gamo Electric, Toronto; G. F. Drewry 
and B. Mulholland, H.E.P.C. of On- 
tario, Toronto. 


Regulations and Standards Com- 
mittee — Messrs. S. W. Canniff, 
Ottawa, Chairman; M. W. Rogers, 
Carleton Place; C. E. Brown, Mea- 
ford; F. W. Peasnell, Toronto; R. L. 
Dobbin, Peterborough; J. Eckersley, 
Toronto ;'.W...P.. Dobson, H.E.P:C.. of 
Ontat0sn) oronto...and VA.4 Gi Hall: 
Electrical Inspection Department, To- 
ronto. 

Committee on Accident Prevention 
and Health Promotion—Messrs. P. B. 
Yates, St. Catharines, Chairman; J. E. 
B. Phelps, Sarnia; C. E. Schwenger, 
Toronto; J. W. Peart, St. Thomas; R. 
Harrison, Scarborough Township; V. 
A. McKillop, London; F. D. Hubbell, 
Windsor; R. L. Dobbin, Peterborough; 
Reteeaomith, Perth; AxiB.- Manson, 
Stratford; A. W. Murdock, B. Mul- 
holland, V. A. Beacock, G. C. Parker 
and Wills Maclachlan, H.E.P.C. of On- 
tario, Toronto. 

Merchandising Committee—Messrs. 
A. W. Bradt, Hamilton, Chairman; 
O. H. Scott, Belleville; F. S. Rhoads, 
Windsor; R. W. Turner, Hamilton; 
Rows eheynolds..Ghatham: 4 HR. 
Hatcher, Galt; A. W. J. Stewart, To- 
ronto; O. C. Thal, Kitchener; H. F. 
Shearer, Welland; F. Wilkinson, Lon- 
don; E. Parsons, Sarnia; G. E. Chase, 
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Bowmanville; W. Dymond and G. J. 
Mickler, H.E.P.C. of Ontario, Toronto. 

Rates Committee — Messrs. A. B. 
Manson, Stratford, Chairman; G. E. 
Chase, Bowmanville; P. B. Yates, St. 
Catharines; O. H. Scott, Belleville; 
O. M. Perry, Windsor; R. S. Reynolds, 
Chatham; T. R. C. Flint, and F. W. 
Peasnell, Toronto; W. R. Catton, 
Brantford; J. J. Jeffery, G. F. Drewry 
and §. R. A. Clement, H.E.P.C. of On- 
tario, Toronto. 


Committee on Accounting and Office 
Administration—Messrs. W. G. Hen- 
derson, Cobourg, Chairman; George 
Appleton, Toronto, Vice-Chairman; T. 
W. Hutby, Welland; A. B. Manson, 
Stratford; J. A. Hammond, Hamil- 
ton; W. E. Wallace, Windsor; M. A. 
Gough, East York Township; J. W. 
Bayliss, Niagara Falls; R. S. King, 
Midland; W. M. Salter, Barrie; R. C. 
Parker, Penetanguishene; M. W. 
Rogers, Carleton Place; H. Clegg, 
Peterborough; A. D. Nelson, Kings- 
ton; W. E. Reesor, Lindsay, and R. 
M. Bond, H.E.P.C. of Ontario, To- 
ronto. 


Auditors — Messrs. H. P. L. Hill- 
man, Toronto, and W. G. Pierdon, 
H.E.P.C. of Ontario, Toronto. 


% * % * 


Report of the Committee 
on Accident Prevention 
and Health Promotion 


The work of the Accident Preven- 
tion and Health Promotion Committee 
this last year has been confined to the 
work of issuing the regulations for the 
safe operation of utilities, based on 
the safety regulations of the Toronto 


Hydro-Electric System. It is a re- 
print, complete, of their regulations. 
Word was sent to all the utilities 
that these books were available, and 
I think it would be to the advantage 
of all the systems if they would get 
copies of these books and study them. 
See if you can get your men to study 
them. See if you can get them to 
absorb what is in the book. If they 
will not do it of their own volition 
and you can’t make them intelligently 
read them, the regulations are very 
good subjects to discuss at the weekly 
or bi-weekly or monthly accident pre- 
vention meetings of your staff. 


I would suggest to those utilities 
that have not sent for these books, 
that they secure a number and see 
what can be done to overcome the ac- 
cidents which continually raise our 
rates with the Workmen’s Compensa- 
tion Board. 


In past years a system with a num- 
ber of bad accidents just had hard 
luck, but it didn’t cost them anything 
financially, because it was all distri- 
buted over the group; but now that 
we are assessed by the Workmen’s 
Compensation Board on the merit 
system, it certainly does pay each 
Commission and each Manager to see 
that the accidents are minimized. It 
is a direct financial saving, and I think 
we should all work toward that end 
not only for economic reasons, but for 
the good of our employees, and I would 
suggest that all those who have not 
done so, send an order to Mr. Clement 
for a number of these books. They 
cost you 25 cents apiece. They cost 
us that much. 

* * * * 
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Report of the Committee 
on Accounting and Office 
Administration 


A meeting was held under the 
direction of the Committee on Wed- 
nesday, February 3, 1987, in the Roof 
Garden, Royal York Hotel, Toronto. 
Some sixty-seven representatives 
from the municipalities sat down to 
breakfast with those from Head 
Office and several office equipment 
firms. After breakfast the meeting 
was addressed by Professor W. S. 
Ferguson, C.A., on “Progress in Ac- 
counting.” The meeting adjourned 
at 10.30 a.m. to allow those present 
to attend other Convention sessions. 


The Committee met on Wednes- 
day, June 30, 1937, at 8 a.m. in the 
Rainbow Room of the General Brock 
Hotel, Niagara Falls, Ontario. Some 
fifty people sat down to breakfast and 
the meeting then convened to the 
Committee room with Mr. J. W. 
Bayliss of Niagara Falls, Ontario, in 
the chair. The following matters were 
discussed :— 


(1) A system of Credit Rating for 
Municipal consumers was introduced 
by Mr. W. E. Wallace, of Windsor, 
and as the majority of those present 
gave approval to some such general 
scheme it was decided that a sub- 
committee be named to investigate 
the advisability of setting up some 
system of Credit Rating for consum- 
ers and to report with recommenda- 
tions to the 1938 Winter Convention. 

(2) Revision of Uniform Account- 
ing Manual—Mr. M. A. Gough of 
East York introduced this subject 
and it was the consensus of opinion 
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of those present that the Standing 
Committee should be empowered to 
take whatever action necessary to 
have the revision made. 


(3) Sectional Meetings—The ad- 
visability of holding sectional meet- 
ings was introduced by the Secretary 
and the consensus of opinion was 
that as these meetings were exceed- 
ingly helpful the Standing Commit- 
tee be authorized to sponsor the 
arrangements for any sectional meet- 
ings they deemed advisable between 
this date and the date of the Winter 
Convention, 1938. 


The Standing Committee met in 
the afternoon of Tuesday, September 
28, 1937, at 620 University Avenue, 
Toronto, and sub-committees were 
named in accordance with the _ in- 
structions of the Niagara Falls Sum- 
mer Convention. 


A sectional meeting was arranged 
in accordance with the wishes of the 
general committee to be held in 
Windsor on Tuesday, 26th October, 
1937, at 2 p.m. at the Prince Edward 
Hotel. 


Plans for the Winter Convention 
were introduced and a program com- 
mittee was named in respect thereto 
and permission was given the pro- 
gram committee to arrange for the 
following :— 


(1) A Breakfast Meeting. 


(2) A display of office equipment 
and records. 


The program committee was asked 
if possible to set up the program to 
take the form of a round table 
method of discussion rather than to 
have a special speaker obtained. 
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In accordance with the instruc- 
tions of the Standing Committee a 
sectional meeting was held in the 
Prince Edward Hotel, Windsor, on 
Tuesday, October 26, 1937, to which 
representatives from all municipali- 
ties on the Niagara System west of 
London were invited. Some sixty 
were in attendance and the after- 
noon was spent in considering the 
following items: 

(1) A paper by Mr. F. A. Archer 
of the Municipal Accounting office, 
Toronto, on Billing Methods brought 
up-to-date. 

(2) A paper presented by Mr. H. 
T. Macdonald of the Municipal Ac- 
counting office, Toronto, on the Gen- 
eral Ledger with particular refer- 
ence to the distribution of Expendi- 
tures, Capital Accounts and Reserve 
Accounts. 


These papers brought about con- 
siderable discussion and the sug- 
gestions arising therefrom were of 
considerable interest and value to 
those present. 


After the meeting adjourned a 
number of those present visited the 
offices of the Windsor Hydro Divi- 
sion and spent some time in looking 
over equipment and_ discussing 
methods in vogue in the Windsor 
office. 


The Windsor Utilities Commission, 
Hydro Division, were hosts at a din- 
ner at 6.30 p.m. to those in attend- 
ance at the afternoon session to- 


gether with a number of invited 


guests and a most enjoyable evening 
was spent in that way. The speaker 
of the evening was Magistrate D. M. 
Brodie, of Windsor, and the chair 
was occupied by Mr. W. E. Wallace, 
of the Windsor Utilities Commission, 
Hydro Division. 


* * * * 


Report of the Regulations 
and Standards 
Committee 


The Regulations and Standards 
Committee hadn’t a very strenuous 
duty to perform this year. 


As you will remember, the Depart- 
ment of Trade and Commerce put out 
Departmental instructions to Meter 
Inspectors in June. This matter was 
taken up by the Committee, headed 
by Mr. Brown last year, but it was 
felt this year, as a result of a letter 
canvass to the members of the Com- 
mittee, that it was not necessary to 
call a meeting to discuss these new 
regulations, but the subject matter of 
any discussion would more or less de- 
pend on any unforeseen difficulties that 
came up after these regulations were 
in use and practice for about a year. 
In talking to some of the members 
since—and I think this applies to the 
25-cycle meters, more than to the 60- 
cycle meters—it was thought that the 
power factor requirements, included 
in the regulations were a little bit too 
drastic. I think that, again, will have 
to depend on practical experience. 
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“Controlling the Sale of Electri- 
cal Equipment in Ontario” 


By H. J. McCaw, Electrical Inspection Dept., H.E.P.C. of Ont. 


HE purpose of this paper is 
to describe what the Elec- 
trical Inspection Department 
is doing to enforce the Regu- 
lations regarding electrical equipment. 

Most of you are familiar with the 
Rules and Regulations. Formerly, the 
Approvals Laboratory carried on the 
work of enforcing The Power Com- 
mission Act as well as the testing and 
inspection of electrical equipment. It 
was difficult for them to do this. They 
would have to deal with some offender, 
possibly take him to police court and 
afterwards test the equipment, if he 
made application for approval. You 
can see that, at times, it might be 
difficult to convince him that he was 
being treated fairly. 

The inspectors have been unable to 
control the situation adequately, hence 
the appointment of a special inspector 
to devote his full-time to this work. 


Paper presented at the Annual Convention, of 
the Ontario Electrical Contractors Association at 
Toronto, January 25, 19388 
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In June, I was transferred from the 
Approvals Laboratory to the Elec- 
trical Inspection Department, under 
the supervision of Mr. A. G. Hall, to 
look after the sales control of elec- 
trical equipment and the enforcement 
of the Regulations. 

The Approvals Laboratory and the 
Electrical Inspection Department 
work closely together. The Inspec- 
tion Department receives full co- 
operation from the Approvals Lab- 
oratory. They provide information 
regarding applications for approval 
received, letter reports and _ final 
reports issued to manufacturers, ap- 
provals cancelled, equipment placed 
on the “List of Unapproved Material” 
and information they may receive 
from time to time regarding unap- 
proved equipment found in the field. 

At present, a considerable amount 
of unapproved equipment is being 
sold. It is found in various types of 
retail stores, importers, premium 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


houses and small distributors. We 
also find that peddlers bring it from 
other provinces, chiefly from Quebec, 
but the bulk of this type of equipment 
comes ‘in from the United States. 
Citizens also bring in all sorts of 
equipment from the United States 
under the $100.00 regulation. 

One of the objects of the Electrical 
Inspection Department is to make a 
systematic check-up of all stores such 
as hardware, drug, furniture, radio, 
electrical, gift shops, as well as whole- 
sales, importers, manufacturers, 
manufacturers’ agents and possibly 
factories at times. We intend to see 
what they are selling, and to see that 


them in Police Court. If they are 
habitual offenders, they may not be 
warned. We do, however, want to 
handle the matter as nicely as pos- 
sible, as it is not our intention to be 
arbitrary. 

The Commission, some years ago, 
printed a small booklet with pages in 
duplicate which contained a warning 
reading as follows: “You are hereby 
Sika apa Oe ee Oe Act. The goods 
UR TAR Cate oi bh Act.” There is 
a space in which the name of the ques- 
tionable article may be written. This 
order form has been used in the years 
past with success, but recently we 
have not made use of it. 


Up to the present time, a call has 
been made upon almost every store 
selling electrical equipment from To- 
ronto to Windsor and as far north as 
Arthur and Kitchener. East of To- 
ronto, no calls have been made. This 
territory, as well as the north, shall 
receive attention in the Spring and 
Summer of this year. In practically 
every instance, I have made myself 
known. There has been an odd case 
where the store people were busy and, 
after looking around, I decided that 
the equipment was satisfactory. 

In addition to this, attention has 
been given to all equipment displayed 
at exhibitions, fall fairs, ploughing 
matches, gift shows, conventions, etc. 

You may be interested in some of 
our experiences. The first sources of 
trouble were found to be portable 
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lamps. There were two or three of- do not know whether we have this 


fenders, and about the last of Novem- 
ber we had a summons issued against 
one of them. After failing to serve 
him and finding that on the day he 
should have appeared in court in Kit- 
chener he was selling more un- 
approved lamps in Hamilton, a second 


information was laid against him. He. 


then realized we were catching up 
with him, so he made application for 
approval to the Commission. He was 
advised to accept his summons, and 
was fined in each city. This has re- 
acted somewhat on other lamp dealers 
and importers. By the way, now we 
do not accept applications for ap- 
proval until the court cases have been 
settled. 

Another we had trouble with was 
the paper signs. Some manufacturers 
provided signs without any electrical 
equipment attached, but made all the 
necessary arrangements for the dealer 
to violate the Act. Even yet, a few 
of these are putting in an occasional 
appearance. 

We have also run across unapproved 
cigar lighters. The ones referred to 
are the tumbler type, being part of a 
smoker set. They were found princi- 
pally in furniture stores, and the 
salesmen advised the buyers that they 
were approved. They were sold by 
four firms working out of Montreal, 
and, for that reason, we could not 
prosecute them. 

An appeal was made to the Chief 
Examiner of the Board of Examiners 
of Electricians, Province of Quebec, 
for his assistance. Several firms were 
fined in Montreal for having cigar 
lighters in their possession. As this 
type of merchandise is seasonal, we 
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under control at present. 

At Christmas time, the province 
was flooded with unapproved toy 
wood-burning pencils. A manufac- 
turer had received the Commission’s 
approval, and then he shipped sub- 
standard pencils. These were shipped 
from the United States. The manu- 
facturer admitted they were sub- 
standard. Just for your information, 
let me say these were made for chil- 
dren. The joints within the handle 
were not taped, and, in addition to 
this, provision was not made for 
strain relief—thereby enabling the 
cord to be pulled out, thus exposing 
two live connections. 

A manufacturer of heating pads 
constructed and sold a large quantity 
of substandard pads. They were sold 
to a chain of drug stores. The manu- 
facturer was obliged to recall the 
pads and reconstruct them. 

Lately we have had trouble with 
electrically-operated pin games, slot 
machines and other so-called gaming 
devices. We prosecuted and obtained 
a conviction in Toronto against one 
local distributor. 

To show you that we are not too 
hard-boiled, we found a firm had 
shipped out a large number of unap- 
proved signs. After the shipment 
had been made, we found the signs 
all over the country. The manufac- 
turer had made the signs for someone 
else, each thinking the other would 


have them approved. A representa- 


tive sample was submitted to the Ap- 
provals Laboratory and accepted with- 
out alterations. We told the manufac- 
turer that the signs that were out had 
to be labelled. He could take one of 
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the inspectors along with him in To- 
ronto and label the signs in his pres- 
ence. 

For those out of town, we are ask- 
ing them to supply us with a list of 
locations where the signs have been 
sent. We will have our inspectors 
label these signs in their districts at 
their convenience. This we are doing 
gratis. 

We did not advise the manufacturer 
of our intention to do this at first, 
and he was somewhat worried in case 
he might have to take an inspector 
all around the country to label the 
signs. 

We run into all sorts of incidents 
in calling upon stores. Sometimes we 
find equipment that has not been 
made for years. We have found sub- 
standard equipment such as wire, 
small accessories, fittings, 250-watt 
sockets, some Japanese Dbulbs, tape, 
etc. 

We found one dealer did not like 
to have the manufacturer’s name on 
the Combination Approval Label. He 
was warned against defacement of 
labels. 

We find that the storekeeper ap- 
preciates Hydro approval. If he is 
told the equipment is not right, he 
does not want it. In making our in- 
spections of stores, we have been 
made welcome in practically every 
instance. Possibly the fact that the 
housewife is becoming conscious of 
Hydro approval helps some. 

In relating these incidents, such as 
the first one, you will note we are 
receiving co-operation of the Board 
of Electrical Examiners in Quebec. 
We work very closely with them, each 
keeping the other posted with troubles 


encountered. If it were not for this, 
some of the offenders from that prov- 
ince would be hard to deal with, as 
we cannot prosecute outside of the 
Province of Ontario. 


The Approvals Laboratory send a 
weekly bulletin to the provincial in- 
spectors in Canada containing a list 
of applications received from manu- 
facturers, final reports completed and 
material placed on the list of unap- 
proved equipment. This is the same 
bulletin as sent to our own inspectors. 


This is something that interests the 
contracting trade probably more than 
some of the afore-mentioned. Lately 
we have been checking closely the in- 
stallation of machinery in factories, 
shops, etc. Our inspectors are doing 
a good job in reporting new equip- 
ment found in these places. We are 
pressing them to report every instal- 
lation. 

If, therefore, we withhold a per- 
mit on the contractor because of un- 
approved equipment installed, it hurts 
him. You will be helping yourself, 
the manufacturer and the Commis- 
Sion if you advise the firm for whom 
you may contract to work that any 
equipment you install must be of an 
approved type. It: issonhy-fhireto 
manufacturers of approved equipment 
that they be on equal footing with 
others. The Commission’s Rules and 
Regulations apply to all without dis- 
crimination. One manufacturer is not 
asked to do anything another would 
not be asked to do. 

Your attention is called to ap- 
proved equipment which is required 
to be labelled, such as blowers and 
stokers. If labels do not appear, do 
not install them. 
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Again for your information: The 
Electrical Inspection Department in- 
tends putting out a small instruction 
sheet which will interpret rules, keep 
you posted on any changes in rules 
and give you information regarding 
them. It will be issued at least about 
every two months. A mailing list is 
being compiled at the district offices 
and also here in Toronto. Your name 
should appear on the list. This pam- 
phlet will not be for the electricians 
themselves. 

In conclusion, gentlemen, if you, as 


ASS 


ks 


contractors, have any complaints to 
make to us, do not hesitate to do so. 
We can iron them out to our mutual 
advantage. 

I trust I have given you some in- 
formation as to what is being done 
in controlling the sale of electrical 
equipment in this province. We are 
not trying to act arbitrarily in enforc- 
ing the Regulations. We are asking 
for your co-operation. If this is re- 
ceived, it will be pleasant for all of 
us. 


SA) 


Convention Questionnaire 


(Continued from March) 


14. The present standard for 
street lighting consists of a goose- 
neck bracket, radial wave reflector, 
and 100-watt multiple lamp, or simi- 
lar series lamp. The efficiency of 
this outfit is low. How can this best 
be modernized to give a proper light 
distribution curve, and at what 
expense? 

Mr. R. S. Reynolds, Chatham: In 
regard to this question, there is not 
very much you can say on it. 

I have made enquiries of various 
companies as to what might be done, 
and they, more or less, threw up their 
hands because when it comes to in- 
creasing the efficiency of the present 
radial type reflector, it is almost im- 
possible. I know from experience in 
our own municipality and looking 
around in other places, through which 
I have passed, that you might increase 
the efficiency a lot by a little clean- 
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ing of the enamelled reflector, or re- 
placing some of these reflectors that 
are very badly chipped or rusted 
through the enamel and I think that 
this could be carried out. But an 
actual method of modernizing to give 
a proper distribution of light, is some- 
thing about which we can do very 
little. 

The cheapest method of helping out 
the difficulty of keeping the light 
down on the ground level, is adding 
some type of attachment to the present 
shade or there are types of shades 
manufactured to-day in various curves 
and forms and the makers claim that 
these help out the light distribution 
to a great extent. 

However, I think that the proper 
way of helping out the distribution 
curve in these overhead reflectors is 
to try and convince the utilities to 
buy some of the newer types of over- 
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head street lighting units, wherein 
the bulb itself is set up into a type of 
reflector or refractor with a glass 
base on it, so built that the light may 
be distributed as you see fit. In this 
way, corner lights could have a four- 
way distribution and the ordinary 
type a two-way distribution along the 
street. I am not prepared to say 
what expense this involves as some 
places have a great number of lights 
and they are placed in locations dif- 
ferently in each city. 

Mr. M. B. Hastings, Powerlite De- 
vices, Toronto: I was quite interested 
in Mr. Reynolds’ remarks about clean- 
ing porcelain enamelled radial wave 
reflectors. 


We have been trying to sell the idea 
of new reflectors to replace the chip- 
ped and rusted reflectors which have 
been in use for a great many years, 
but have not been successful. 


It is a good idea to have a routine 
reflector cleaning schedule, the same 
as you have for glassware cleaning. 

Reviewing the. question, I don’t 
think it was intended to convey the 
idea the gooseneck was the Hydro 
standard of lighting. That is ob- 
viously not the Hydro standard, be- 
cause wherever you go, you see much 
better standards of lighting than 
could possibly be obtained by what is 
commonly known as the “gooseneck” 
bracket and reflector. However, it is 
used quite extensively and undoubtedly 
has a place on certain residential 
streets. 

You all know of the Street Light- 
ing Committee, which is a very im- 
portant Committee in the Illuminat- 
ing Engineering Society. This Street 


Lighting Committee consists of nine 
manufacturers and 18 who are not 
manufacturers. The personnel of this 
Committee is as follows: 


1 University Professor, 

1 From the National Bureau of 
Standard and Testing Laboratories, 

3 Traffic Engineers, 

5 Central Station Engineers, 

3 Independent Consulting 
gineers, 

1 Casualty Underwriter, 

9 Manufacturing Engineers, 

4 Municipal Engineers from four 
different sections of the North Ameri- 
can Continent. 


En- 


A brief description of some of the 
rules which are suggested by this 
Committee might be in order, and I 
suggest Mr. R. M. Love, who is a Past 
Director of the luminating Engineer- 
ing Society, might give some valuable 
information on this Committee. 

In my opinion, the answer to the 
question would be as follows: . 

It is not economical to try to mod- 
ernize any of the existing installations 
of gooseneck brackets and radial wave 
reflectors. 


Mr. R. M. Love, Canadian General 
Electric, Toronto: A few years ago 
street lighting recommendations were 
made as a particular engineer or 
manufacturer’s representative thought 
it should be. To-day we have the 
Illuminating Engineering Society code 
of street lighting, and a partial study 
of this code will go a long way to- 
ward answering this questionnaire. 

Street lighting should be primarily 
considered from a volume of traffic 
standpoint and the standard that is 
referred to in the questionnaire, the 
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- gooseneck and radial wave reflector, 
does have a place in the code, but does 
not in any way meet the requirements 
other than a street classification 
which carries practically no through 
traffic. 


To briefly mention the requirement 
of the code, we would point out that 
it is divided into residence streets or 
non-thoroughfares, and thoroughfares 
whicn are then divided into light 
traffic, medium traffic and heavy traf- 
fic thoroughfares. Light traffic thor- 
oughfares have a volume under 500 
vehicles per hour in both directions, 
medium traffic thoroughfares 800 
vehicles per hour in both directions, 
and heavy traffic is 1,500 vehicles or 
more per hour in both directions. 


As to the minimum requirements, 
first let us look at non-residence 
streets or non-thoroughfares. The code 
recommends spacing 50 to 200 ft. 
staggered, minimum size of lamp 
2,500 lumens, or 150-watt multiple 
lamps, this being 2,535 lumens when 
burned at normal voltage. Mounting 
height is 18 ft. to light centre, and the 
minimum with the light centre located 
beyond the curb. This point is of the 
utmost importance. 


As an alternative on residential 
streets, which are non-thoroughfares, 
the luminaires can be spaced 100 to 
125 ft., using 1,000 lumen lamps or a 
75-watt multiple lamp burning at 100 
per cent. voltage, with a mounting 
height of a minimum of 15 ft. and 
again the light centre located over the 
roadway beyond the curb. 

The suspension units used should 
not be less than 25 ft. At intersec- 
tions, in all cases, it is recommended 
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where bracket units are used that two 
units be installed diagonally across at 
the intersection. 


On thoroughfares with hght traffic, 
the minimum size lamp is 4,000 
lumens. Here the minimum mounting 
height is 18 ft. and again the light 
centre recommended beyond the curb. 

For medium traffic thoroughfares, 
the 10,000 lumen lamp, or 500 watts, 
is recommended at a spacing of 150 
ft. staggered, with the light centre 
beyond the curb. In heavy traffic ar- 
teries, the code recommends the spac- 
ing to be 150 ft. opposite, with a mini- 
mum light centre of 18 ft., but pre- 
ferably 20 to 30 ft., again using 
10,000 lumen or 500-watt lamps, and 
again very definitely recommending 
the light centre to be beyond the curb. 


This really is a standard for street 
lighting and it isn’t the size of any 
city or town that determines the size 
of lamps, spacing or type of equip- 
ment. It is the volume of traffic that 
determines actually what lighting 
should be installed. 

All these recommendations, of 
course, are based on the use of the 
most efficient equipment available, and 
within the last few years the manu- 
facturers have greatly improved the 
efficiency of street lighting equip- 
ment. 

I believe Mr. Mudgett is going to 
say a few words in regard to this 
questionnaire, and he will add to these 
remarks and give you data as to the 
efficiency of modern equipment and 
what is available to-day. 

Mr. G. F. Mudgett, Canadian West- 
inghouse, Hamilton: In order to arrive 
at an answer to this question, I have 
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made a brief study of the cost and 
utilization factors of the present type 
of radial wave reflectors as compared 
with the cost and utilization factors 
of the more effective asymmetric 
radial wave reflectors, particularly of 
the ALZAK reflecting type. 


In the first place, the utilization 
factor of the present radial wave re- 
flector is extremely low, as we know. 
However, if we replace that type of 
reflector with an asymmetric radial 
wave reflector of the ALZAK type, we 
can deliver 50 per cent. more lumens 
on the street and the cost of doing 
that will be increased approximately 
50 to 60 per cent. 


Mr. Love has referred to the I.E.S. 
Code of Street Lighting, which we 
must not overlook, because this code 
specifies a minimum lamp size of 1,000 
lumens only for non-thoroughfare 
residential streets and that the lamps 
should be used on 100 to 125 foot 
staggered spacing, at a minimum 
mounting height of 15 feet. The code 
further specifies that at intersections 
at least two 2,500 lumen or one 4,000 
lumen lamp should be used. 


On the basis of the present Hydro 
standard for street lighting, by using 
a 100-watt lamp on 100-foot spacing, 
we obtain approximately 13 lumens 
per lineal foot of street, whereas the 
1.E.S. code specifies a minimum of 8 
lumens per lineal foot. Therefore, as 
far as the non-thoroughfare residen- 
tial street is concerned, the Hydro 
standard is better than the I.E.S. code. 
However, aS soon as we leave the non- 
thoroughfare residential street and 
get into traffic thoroughfares carry- 
ing a minimum of 500 vehicles per 


hour, we find the Hydro standard is 
actually sub-standard because the 
I.E.S. requirements are actually about 
27 lumens per lineal foot of street. 


Mr. Love pointed out, and I had the 
same thought, it must be noted from 
the I.E.S. code that all their recom- 
mendations are based on the use of 
the most effective equipment in the 
most effective manner. 

Now, reverting to the radial wave 
type of reflector again, I mentioned 
we could obtain 50 per cent. improve- 
ment or 50 per cent. more lumens on 
the street. However, we must con- 
sider that with the present type of 
reflector, we are only obtaining about 
12 per cent. utilization factor and if 
we increase 50 per cent., we only ob- 
tain 18 per cent. utilization and we 
are still too low from the standpoint 
of using the most effective equipment 
in the most effective manner. 


At the present time, we have avail- 
able lighting units of the refractor 
and reflector type, which increase the 
utilization factor as much as 200 per 
cent. or more. In other words, by 
using more effective equipment, we 
can step up the utilization factor very 
materially and increase it to at least 
40 per cent. 


These lighting units I refer to, use 
much larger lamps than we are gener- 
ally accustomed to use, that is, speak- 
ing of 100 watt or 1,000 lumen lamps, 
as compared to lamps rated at 500 
watts or 10,000 lumens. Consequently, 
fewer units can be used and the cost 
of illumination would not be increased 
as we might assume because it is more 
economical to use a small number of 
large lamps than it is to use a large 
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number of small lamps. The use of 
large lamps in modern lighting units 
when properly applied, results in de- 
livering the maximum in effective 
lumens on the street surface. 

%* * % & 


15. Would there be any advantage 
in billing the municipalities for 
street lighting on a lumen basis 
rather than for candlepower and 
watts? 


Mr. G. G. Cousins, H.H.P.C. Labora- 
tories: The cost of power is a basic 
charge because power is paid for and 
converted into light. Lumens are paid 
for in terms of the watts that are 
consumed in their production. It, 
therefore, seems logical to rate lamps 
in watts, as this will be a constant 
quantity for any given size of lamp. 
The lumens produced may vary from 
time to time, but the amount of the 
power used will remain unchanged. 
Any change in lumens for any one 
type of lamp will not produce a notice- 
able change in the intensity of illum- 
ination. It seems evident from this 
that lamps rated in watts furnish the 
simplest and most direct method of 
charging for the lamps’ part of the 
operating cost. Multiple lamps are 
rated on the watts basis. 

Series Lamps 

The present rating of series lamps 
is a relic of arc lamp days. Arc lamps 
were rated in candle power, because 
there was no convenient nor satisfac- 
tory method of measuring lumens. 
Consequently, street lighting contracts 
were based upon the candle power rat- 
ings of the arc lamps that were used. 
In a great many instances, such con- 
tracts were in force when incandes- 
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cent filament lamps were introduced 
and in order to comply with the terms 
of the contracts, the new incandescent 
lamps were rated on a similar basis. 
With the development of gas-filled 
tungsten lamps with coiled filaments, 
there was a variety in the ways in 
which the filaments were formed and 
mounted in the bulbs, with the result 
that the candle power did not accur- 
ately represent the light-giving power 
of the lamps and for engineering pur- 
poses, the light-output was measured 
and expressed in terms of lumens. 
Still, contracts stipulating lamps of 
definite candle power values must be 
complied with and many of the men 
associated with this work were not 
familiar with any but the candle power 
rating. This difficulty was overcome 
by adopting a nominal relationship 
between the candle power and lumens, 
the candle power rating being 1/10 of 
the lumen rating; 100 candle power 
corresponds to 1,000 lumens. 

When the Commission’s engineers, 
in 1913 or 1914, drew up specifica- 
tions for series lamps, the wattage 
rating was adopted for the reason 
that there would be a simple relation 
between the capacity of transformers 
and the number of lamps that could 
be supplied by them. This worked 
well for several years, but with Hydro 
lamps rated in watts and other brands 
in candle power and lumens and both 
kinds used in one town, the auditing 
department ran into difficulties in try- 
ing to allocate charges for lamps of 
one basis of rating when the rates 
were based upon the other method of 
rating. So much confusion resulted 
from this that the rating of Hydro 


126 


THE BULEERIN 


UNITUTTUUITTTTLLLHTITTMLTTTTTUMTIMUTUMI ~HyDRO-ELECTRIC POWER COMMISSION OF ONTARIO QUUALEUEENLAN OULU 


series lamps was changed from the 
watts to the candle power-lumen basis. 
The wattage rating possesses ad- 
vantages over the candle power-lumen 
rating, but the only known reason for 
the retention of the latter is that it 
has become thoroughly established 
throughout America and there are 
possibly still some old contracts in 
force which are based upon the candle 
power method of rating the lamps. 


* * * * 


16. How can the rural Hydro drop 
their service charge from $2.50 to 
$1.00 in a few years without a loss? 


Mr. R. T. Jeffery, H.E.P.C. of Ont., 
Toronto: The service charge in Rural 
Power Districts cannot be reduced 
from a maximum service charge of 
$2.50 to a maximum service charge of 
$1.00 for Class 3 Rural Consumers 
without increasing the loss on account 
of Service Charge in all Rural Power 
Districts. 


Who pays for the loss, if any? 


Mr. Jeffery: The Rural Power Dis- 
trict Service Charge Act provides for 
advances from the Consolidated 
Revenue Fund of the Province to meet 
losses that may be incurred by Rural 
Power Districts on account of supply- 
ing service to various classes of con- 
sumers where the service charge is in- 
sufficient to meet the actual cost of 
such service charge. The amount of 
the losses advanced to such Rural 
Power Districts is to be returned to 
the Consolidated Revenue Fund by 
these various Rural Power Districts, 
if, as and when in future years, the 
surplus on service charge in these dis- 
tricts is sufficient to result in a sur- 
plus sufficient to repay all or part of 
such advance. 

Are the urban municipalities pay- 
ing for some of the loss in a way 
unknown to them? 

Mr. Jeffery: No part of the losses 
on Rural Power Districts is charged, 
in any way, to the urban municipali- 
ties. 
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Birds’ Nest in a Transformer 


HE accompanying illustra- 
tions are from photographs of 
a service transformer removed 
for repairs from one of the 
Hydro systems. At the time it was 
taken out, it had been giving continu- 
ous service and no trouble, and to out- 
ward appearances had only a broken 
primary bushing. On opening the 
transformer it was found that birds 


Fig. 1—Transformer with cover re- 
moved, showing broken bushing. 


Fig. 2—Looking into top of trans- 
former, showing birds’ nest. 
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had entered it through the bushing 
opening and built their nest as shown. 


Fig. 3—Nest being removed from 
transformer. 


Fig. 4—Top of transformer after 
major portion of nest had been 
removed. 
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Hydro Lamp Window 
Dressing Contest 
Awards 


Class 4 


The Class 4 awards in the 19387 
annual Hydro Lamp Window Dress- 
ing Contest, shown herewith, repre- 
sents the creative efforts of Hydro 


Shops located in the smaller towns 
and in most cases it represents the 
efforts of those members of the staff 
whose other duties afford them little 
time for such display effort. How- 
ever, the efforts were well worth 


while and had much to do with the 
increasing sale of the product dis- 
played. 


Left—First Prize, Na- 
panee Public Utilities 
Commission. 


Above — Tie Second 
Prize, Class 4, Port Col- 
borne Hydro - Electric 
Commission. 


Left—Tie Second Prize, 
Class 4, Brighton Hydro- 
Electric Commission. 
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Right—Tie Third Prize, 
Exeter Public Utilities 
Commission. 


Below—Tie Third Prize, 
Forest Public Utilities 
Commission. 


Right—Tie Third Prize, Penetan- 
guishene Water and Light Commis- 
sion. 


Below—Tie Third Prize, Glencoe 
Hydro-Electric Commission. 
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ANNOUNCING 


THE OPENING OF THE 


1938 ELECTRIC RANGE CAMPAIGN 
APRIL 15th, 1938 


Every Municipality in the Province should get behind this 
effort to promote Electric Cookery and incidentally to sell 


more Hydro Power. ; | geen, | 
F RLECTRIC RANGE 
a a 
The Hydro-Electric Power Commission are right behind 
you and offer the following assistance— 


3 


Yona THRIFT PLAN : 
ihre Pe : 5 
@ Mats and Cuts for local advertising. Ohes it EA a 


@ Window display material for Hydro Shops and 
Dealers. 


@ Special advertis- 


ing allowance of 


BEEP 4 
$3.00 to Dealers ; ie 

ech ’ Sb ae 
on each new ircKeN aie , nll 


Electric Range 


sold. 


@ Educational mat- . 
: LECTRIC 
ter on Electric casi 
COoGkin.g pot ee Now! 
local newspa- oe 
pers. 


@ Displaying Elec- 


tric Ranges in 


Rural Offices. 


@ Advertising 
Ranges to Rural 
Customers. 


Display of Newspaper Ads for which Mats and Cuts 
are available Free. 
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@ Sponsoring the ''Cooking School of the Air’. 
@ Organizing an ELECTRIC RANGE WEEK in as many Municipalities as will 


co-operate. 


@ Doing everything possible to help the Electrical Industry and Hydro Municipali- 
ties promote the use of Hydro. 


We solicit the co-operation of all Hydro 
Municipalities to help one another in this 
Campaign. 


HYDRO-ELECTRIC POWER 
COMMISSION 
OF ONTARIO 


nen, 
Se, 
nS 


( FREE \ 
INSTALLATION, 


3 PRES 
See aN 


ELECTRIC | 
, RANGE , 


ioe Gag 


(ELECTRIC \ 
RANGE 


saad 


Ne 
— 
a 


f 


iY THE 
DETAILS . : AETALES 
WERE ee Ment 4 


col $i SeeaseosabSsaS 


- Display of Show Cards available for Hydro 


Municipalities and Dealers Free. 
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Hydro-Bell Agreement for Joint 
Use of Poles 


By S. K. Cheney, Assistant Engineer, Distribution Section, 
Electrical Engineering Department, H.E.P.C. of Ont. 


(Presented to the Association of Municipal Electrical Utilities at Toronto, 
February 9, 1938) 


HIS paper has been prepared 
with the object of explaining 
some of the features in con- 
nection with the operation of 

the agreement recently approved for 
use between the Bell Telephone Com- 
pany of Canada and Municipalities 
served by the Hydro-Electric Power 
Commission. It is not the intention 
at this time to put forth any argu- 
ments either for or against joint use 
of poles for power and communication 
circuits, but to discuss only certain 
matters which should be understood 
and which should receive considera- 
tion before joint use is decided upon. 

A few years ago it was recognized 
that a certain amount of joint use of 
poles was inevitable and that there 
was no agreement in force that was 
satisfactory in all respects. It was 
felt that there was need of a standard 
agreement acceptable to both parties 
which would adequately protect the 
interests of both and would set out 
clearly the terms upon which the 
occupancy of one party’s poles by 
another could be made. 

In joint occupancy of poles, it is 
necessary that the tenant have definite 
assurance of his rights for a set term; 
the tenant should be assured during 
this term, of proper maintenance of 
the supporting structures and free- 


dom from encroachment by or hazard 
from the equipment of the owner. The 
owner of the pole must be assured of 
a fair revenue for the space made 
available and similar freedom from 
encroachment or hazard. | 

Most essential, however, is the need 
for clauses, clearly defined, fixing the 
responsibility in case of accident in- 
volving employees or plant of the par- 
ties to the agreement or other persons 
or property. 

A joint committee, composed of 
representatives of the Bell Telephone 
Company and the MHydro-Electric 
Power Commission of Ontario was 
appointed to prepare an agreement 
with accompanying specifications. 

The agreement now in your hands 
is the result of the prolonged study of 
this joint committee. It has been ap- 
proved officially for use in Hydro 
Municipalities. Dealing with matters 
that are extremely contentious, it can 
hardly be expected that the agree- 
ment now offered will be found flaw- 
less. Criticism will be received grate- 
fully, particularly after experience 
gained in its operation. There will be 
points arise that are not fully covered 
by the agreement, and methods of 
construction may be evolved that are 
preferable to those outlined in the 
specifications, and so provision is made 
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in the agreement to have the text re- 
viewed at stated periods. 

It is not the intention to go into 
every article of the agreement and 
specifications, as for the most part 
these are clear enough. It is desired 
to go into, rather, the operation of 
the agreement and to emphasize cer- 
tain points, in the specifications, which 
are of especial importance. 

It should be noted that, since under 
practically every agreement, each 
party will be both owner and tenant, 
any provision of the agreement will 
apply equally to both parties. 

The reference to articles in the fol- 
lowing refers to the articles in the 
approved agreement. The reference 
to illustrations 1 and 2 refers to the 
illustrations included with this paper. 

In the past, in some cases, agree- 
ments have been entered into on a 
joint ownership basis, where each 
party owns one-half of each and every 
pole. While this may work out satis- 
factorily in certain cases, it is not 
recommended for general use. The 
approved agreement has been drawn 
up on the owner and tenant basis. 

When two parties have decided to 
enter into a joint use agreement, there 
are two points that must be settled 
before the agreement is signed. 

' (a) Rental. 

There are two bases of rental set 
out in the agreement, namely, “Space 
rental” and “Attachment rental.” — 

Under the space rental arrange- 
ment, there is reserved, on the “stand- 
ard pole’ (a term which is described 
hereinafter), a definite space for the 
use of each party, within the limits of 
which may be placed such attachments 
as are required for rendering the ser- 
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vice of the utility. This form of ren- 
tal arrangement has certain advan- 
tages over other forms in the case of 
municipalities and requires a mini- 
mum of accounting detail, in that it 
obviates the necessity for a periodic 
count of individual attachments on 
every pole. The rental rates are de- 
termined by the height of the pole 
chosen for the “standard pole.” The 
following rental rates have been 
adopted as representing one-half the 
annual carrying charges on a pole and 
are recommended for adoption on a 
space rental basis. 


Rental Per Pole 
Standard Pole Per Year 
Zoctts $1.25 
SOa ily eee eee 1.70 
ied bate rome hk. 2.20 
cA if i ata ae SN cE 2.60 


The Bell Telephone Co. and the 
H.E.P.C. made separate surveys to de- 
termine the total annual charges on 
poles and the results agreed very 
closely. The figure used in calculating 
the rental rates was of the order of 
15 per cent. 

It should be noted particularly that 
the maintenance above includes the 
cost of tree trimming, and as noted 


later, the owner of the pole bears the 


cost of tree trimming for both parties. 


In arriving at the rental rate, an in- 
stalled cost of $30.00 was used for the 
35-ft. pole. This may appear some- 
what on the high side, but if a fairly 
even balance of ownership is main- 
tained, the actual rental rate is of 
small account. 


The type of construction required 
for economical service in sparsely 
settled rural districts is quite different 
from that required for urban service, 
and this has made it desirable to use 
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a different rental arrangement for 
joint use in such locations. This ar- 
rangement is known as “Attachment 
Rental,” and is designed for use be- 
tween the Hydro-Electric Power Com- 
mission of Ontario and the Bell 
Telephone Co. to cover joint use be- 
tween rural power lines or the tele- 
phone lines associated with the high 
tension network and the lines of the 
Bell Telephone Co. Due to the com- 
plexities which would arise in its 
application within built-up areas, the 
attachmment rental basis is not recom- 
mended for use in municipalities. 

(b) Standard Pole. 

On page two of the agreement 
there is a blank space to be filled in 
with the height of the standard pole. 
The term “standard pole” has refer- 
ence only to a height of pole chosen 
for rental and accounting purposes. 
Of course, poles of greater and lesser 
height may be required also. For 
example, if the 35-ft pole is chosen as 
the standard pole and if on a certain 
street, it is found that a 30-ft. line of 
poles will be sufficient, the rental will 
be $2.20 per pole per year, which is 
the rental for a 35-ft. pole. The same 
applies for poles higher than standard. 

Also, the choice of the standard 
pole sets the maximum height that the 
owner can be asked by the tenant to 
install without extra payment by the 
latter. Aricle “VII,” section “f” sets 
out very clearly the division of costs 
for poles higher than standard. 

Usually it will be found that if any 
extra height of poles is required, it 
will be by the power company, so that 
it is to the interest of the latter to 
see that the standard pole is not too 
short. 


A 35-ft. pole allows for the power 
attachments five feet of vertical space 
and the telephone two feet, the re- 
mainder being space common to both 
parties. This will provide space for 
a crossarm and four wire secondary 
for the power and a cable or one 
ecrossarm for the telephone. This is 
about the average condition met in 
construction on urban streets. 

It is thought that the 35-ft. pole is 
the height of pole to be adopted as the 
standard pole. In most cases, it will 
not be possible to mount a transformer 
on a joint 35-ft. pole and these cases 


will require five feet extra height, 


for which the power utility will have 
to pay. 

There are several points in con- 
nection with height of poles that re- 
quire special consideration in isha 
pie a joint line. 

(1) If the poles are 35 ft. in height, 
care should be taken to provide 40-ft. 
poles at probable transformer loca- 
tions. They cannot always be pre- 
dicted, but a little care on this point 
will result in considerable saving in 
the future. If a standard pole has 
been placed initially in setting up the 
joint use and the ténarit desires’ to 
have the pole changed to meet the re- 
quirements of his service, he must 
then bear the expense of the change, 
including the cost of the sacrificed 
life of the existing pole, but not any 
cost of the new pole unless his re- 
quirements are such that they neces- 
Sitate a pole taller than standard. 

(2) In some cases in which, for 
example, the standard pole is 35 ft., 
it may appear that a shorter pole will 
suffice for the requirements of both 
parties. If so, it will be advan- 
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tageous, from the viewpoint of 
economy and appearance, to use the 
shorter pole. If this is used, and the 
tenant, at a later date, requests that 
the shorter pole be replaced with a 
35-ft. pole, due to an increase in his 
space. requirements, how should the 
cost of the change be cared for? 

(a) The agreement in article VII, 
paragraph (f) states that the cost of 
placing all poles up to the height of 
the standard pole, shall be borne by 
the owner and in article VI (b) pro- 
vides for the tenant paying the own- 
er’s transfer and _ re-arrangement 
costs. This is a reasonable basis of 
settlement in those cases in which 
the owner installed the pole origin- 
ally as a joint pole and, to the best 
of his and the tenant’s knowledge, it 
appeared that a shorter pole would 
suffice, inasmuch as the owner has 
had a financial advantage due to the 
use of the shorter pole. 

(b) If joint use had been entered 
into on an existing pole shorter than 
standard and the tenant at that time 
had not paid any residual value or 
re-arrangement expense.to the owner, 
then it would appear reasonable that 
the tenant, at the time his require- 


ments make a change necessary to a: 


higher pole, should pay the residual 
value of the pole replaced and the 
owner’s transfer costs, but not any 
cost of the new pole unless his re- 
quirements are such that:they neces- 
sitate a pole taller than standard. 
Having decided on the basis of 
rental and the standard pole, there 
will not be any difficulty filling in 
the remaining blanks in the agree- 
ment. The territory covered by the 
agreement should in most cases be 
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limited to the corporate limits of the 
municipality. 

The dates under articles XIV and 
XVI might be left to the discretion 
of the Bell Telephone Company, as 
they are dealing with a great many 
different municipalities, and it is ad- 
vantageous to them to have the ad- 
justment dates RSeeres over the 
year. ae 

Under article XVIII, it is necessary 
to designate some party or parties 
to sign permits under the agreement. 
Such parties should be designated 
by their official titles, rather than u Dy 
personal names. 

The signing of the agreement does 
not’ give either party the right to 
make attachments to poles of the 
other party. When one party desires 
to make attachments to the poles of 
the other party, it will. be necessary 
to fill out two copies of the Permit 
Form shown as Exhibit “C.” On this 
form should be shown on a sketch the 
location of the poles and the amount 
of space required. If the party own- 
ing the poles is agreeable to the ap- 
plication, he will sign the Permit 
Form and return one copy to the 
applicant. 

If the poles are suitable for joint 
use without any change, the appli- 
cant may place his attachments on 
the poles specified and pay rental 
from that date. 

If, however, any or all of the poles 
are not suitable for joint use, or if 
any of the owner’s attachments have 
to be re-arranged to make provision 
for the applicant, the following ar- 
rangements are to be followed 

(1) The applicant will pay to the 
owner a sum equal to the then value 
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in place of any poles that have to be 
changed. 

(2) The applicant will pay for any 
extra height of poles, as set out in 
article VII. 

(3) The applicant will pay the 
labor cost incurred by the owner in 
transferring his attachments from 
the old poles to the new or for any 
re-arrangements that may be re- 
quired on poles that are suitable. Un- 
less otherwise arranged, each party 
shall bear the cost of any material 
used in its own plant. 

(4) The owner will install the new 
pole and remove the old pole at his 
own expense, retaining ownership of 
the old pole in lieu of the cost of re- 
moval. It is expected that, on the 
average, the salvage value of the old 
pole will not exceed the cost of re- 
moving same. 

(5) The applicant shall commence 
paying rental from the date the space 
is made available, even though his 
attachments are not placed on the 
poles till a later date. 

As it is recognized that it is some- 
times difficult to arrive at a value of 
a pole that has been in place for 
some time, below is given a method 
for use in this connection. The use 
of this information is, of course, not 
compulsory, but is given here for 
your guidance. 

The Bell Telephone Company has 
prepared from their mortality re- 
cords a table, showing the residual 
value of poles, depending on their 
age. The figures used are the aver- 
age cost for a large number of muni- 
cipalities. They may appear high for 
some of the smaller municipalities, 
but as they would be applied to re- 


placed poles of both parties, the ac- 
tual value used is of less importance. 
This table (table 1) is included in 
this paper, with the permission of 
the officials of the Bell Telephone 
Company. The figures in the table 
show the original cost, less the 
amount set up in renewal reserves. 
By the use of this table or a similar 
one, the owner of the pole is enabled 
to wipe out his original capital in 
the pole which is replaced. The table 
is based on an average life of 21 
years. In order to get an average 
life of 21 years, it is necessary that 
a number of the poles have a life in 
excess of 21 years. For this reason, 
a pole that is still in service after 
21 years is assumed to have some 
residual value, for example, a 35-ft. 
pole, 21 years old, has a residual 
value of $7.38, according to the 
table. 

If the age of the pole is known, it 
is necessary only to look up in table 1 
the residual value of a pole of that 
height and age. 

In many cases, the age of the pole 
is not known. For such cases, table 
2 has been prepared, and this table 
may be used in the following man- 
ner: 

An estimate is made of the remain- 
ing useful life of the pole under con- 
sideration, based on its physical con- 
ditions and the load it is carrying. 

Referring to table 2, the equivalent 
age of this pole may be obtained by 
looking up the age of the pole that has 
the same average remaining life as 
the pole under consideration. 

This equivalent age may then be 
used in conjunction with table 1 to 
arrive at a residual value. 
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TABLE 1 


JOINT USE ON A SPACE RENTAL BASIS 
VALUE OF SACRIFICED LIFE OF POLES DISPLACED—(BASED ON 21 YEAR LIFE)* 
CLASS “‘B”’ POLES 
LICENSOR RETAINS POLE 
VALUE OF SACRIFICED LIFE 


of % 25-ft 30-ft. 35-ft. 40-ft. 45-ft. 50-ft. 
Age Condition Unit Cost Unit Cost Unit Cost Unit Cost Unit Cost Unit Cost 
Orga ine 100. $16.96 $22.35 $28.61 $33.81 $41.09 $48.23 
Deis Bice oe 95.3 16.16 21.30 27.26 32.22 39.16 45.96 
ain toa AE, 90.8 15.40 20.29 25.98 30.70 37.31 43.79 
be onsen Oe 86.2 14.62 19.27 (24.66 29.14 35.42 41.57 
Uae eee waste oe OLS 13.87 18.28 23.40 27.66 33.61 39.45 
Die ccc ks ioe 17.5 13.14 17.32 22.17 26.20 31.84 37.38 
STi estas en 13.2 12.41 16.36... 20.94 24.75 30.08 35.30 
{ [eeaen soetamn he = te OU.e 11.74 15.47 . 19.80 23.40 28.43 33.38 
a PROOh ern ea yote 65.1 11.04 14.55. 18.62 22.01 26.75 31.40 
bat: PRE es cite 61.2 10.38 13.68 © 17.51 20.69 25.15 29.52 
4 npascie AS aatere hs 57.4 9.74 12.83 16.42 19.41 23.59 27.68 
p Dorel teaak hve 54.0 9.16 12.07 15.45 18.26 22.19 26.04 
1 Ke bee eeeae le 50.4 8.55 11.26 14.42 17.04 20.71 24.31 
1H. See 47.2 8.00 10.55 13.50 15.96 19.39 22.76 
14 eae 44.0 7.46 9.83 12.59 14.88 18.08 21.22 
Hy Beco rnee ee 40.9 6.94 9.14 11.70 13.83 16.80 19.73 
Ue ae 38.0 6.44 8.49 10.87 12.85 15.61 18.33 
be (ed ll Sere te 35.4 6.00 7.91 10.13 11.97 14.55 17.07 
| aah yaaa tr 32.8 5.06 1.380% 9,88 11.09 13.48 15.82 
1b ales ak eh oe 30.4 5.16 6.79 8.70 10.28 12.49 14.66 
VA EST eae 28.1 4.77 6.28 - 8.04 9.50 11.55 13.55 
7 WEL Ma. tin A Sot 25.8 4.38 5.77 7.38 8.72 10.60 12.44 
AAAS hd SO SO 23.9 4.05 0.34 6.84 8.08 9.82 11.53 
7 A eh 22.0 3.73 4.92 6.29 7.44 9.04 10.61 
7 EEE ANAT te 20.3 3.44 4.54 5.81 6.86 8.34 9.79 
745) 5 RAMON hci 18.6 3.15 4.16. 5.32 6.29 7.64 8.97 
7d «Maton ta WS 17.2 2.92 3.84 4.92 5.82 7.07 8.30 
ef gh ie AA 15.6 2.65 3.49 4.46 5.27 6.41 7.52 
7h pean ne oo 9 14.4 2.44 3.22 4.12 4.87 5.92 — «6.95 
VA lay antes | Ses 13.2 2.24 2.95 3.78 4.46 5.42 6.37 
| Rec erieake eames eet 88 12.0 2.04 2.68 3.43 4.06 4.93 5.79 
Ode mest ah 11.2 1.90 2.50 3.20 3.79 4.60 5.40 
SY And oe ae 10. 1.71 2.26 2.89 3.41 4.15 4.87 


0.1 

9.3 1.58 2.08 2.66 3.14 3.82 4.49 
a edie 8H 8.4 1.42 1.88 2.40 2.84 3.45 4.05 

rey 3k 1.72 2.20 2.60 3.16 Onur 


NOTE: *No allowance has been made for the fact that retirements at early ages would show a positive 
salvage and that retirements at later ages would result in a negative salvage. For the purposes 
of this study, it has been assumed that the net salvage for retirements at various ages will 
average zero. 
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TABLE 2 


JOINT USE ON A SPACE RENTAL BASIS 
SACRIFICED LIFE OF POLES DISPLACED DUE TO INADEQUACY 
EXCHANGE POLES—-BASED ON 21 YEAR LIFE CURVE 


Average Total 


Year No. of Poles Remaining Average 
of Remaining Life — Life 
Age in Service Years Years 
Got 62. ee Sere 100,000 21.0 21.0 
beh PORES: ol let Sao 99,731 20.5 21.5 
Cts, ON ee cee eee 99,095 LO Lt. 
a RAPE Tihs bene nae 98,322 18.8 21.8 
ARR ae oA Roe ers 97,402 18.0 22.0 
5 lee OM hs oe Ae te 96,327 C2 Dene 
6 2a ere 95,087 16.4 22.4 
f MORRO et LE oReibie 93,673 15.7 Zouk 
9 oo Ok pel ee rae 92,077 14.9 Zon 
SD ah Ae Be ee ee 905292 5M tay 20.2 
1 ie Ae ein vee Ae 88,309 13.5 23.5 
Lin tee eee 86,125 12.9 23.9 
te he BPS aN] 83,734 122 24.2 
16 eee. 81,136 11.6 24.6 
4 io cee eee 78,328 11.0 25.0 
p As Meta Nene Micah eas c8. 75,315 10.4 25.4 
TGS a eee 72,102 9.8 25.8 
1 ec ee 68,699 As Des" 26.3 
| hc Ee ema ALIN ome a ee 65,117 8.8 26.8 
1 AS Seem ON Ass NMG 9 61,375 8.3 Zu 
PA PEM enae ods 2 1 Ee 57,492 7.8 PAE Be 
Qi i soe ede see eee 538,495 i x33 28.3 
Bice Oe eee 49,414 6.9 28.9 
Ee ee Pe 45,282 6.5 29.5 
A: a Ae Be AF 41,138 6.1 30.1 
Der See 37,021 ave 30.7 
26254. ee ee 32,976 5.4 31.4 
rf eins! RL ee 29,045 5.0 32.0 
yA ee ae Peer ee 20,02 4.7 32.7 
OT disci tly kee 21,699 4.4 33.4 
}3 | | RUE SO eae Cte. 18,363 Al 34.1 
ss ed PY Se le 15,296 3.9 34,9 
5 ONE ene 2d 12024. 3.6 35.6 
SO AER ee. AM 10,064 3.4 36.4 
+t ee ne.) 1,924 Sul. 37.1 
DO 2degn che ean Le 6,102 2.9 a¢i8 
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Two examples are given below to 
illustrate the use of these tables: 

(a) A 35-ft. pole, 12 years old, has, 
from Table 1, a residual value of 
$14.42. 

(b) A 35 ft. pole upon inspection 
is agreed upon as having a remain- 
ing life of 8 years. From table 2, 
the age of a pole having an average 
remaining life of 8 years is 19 years. 
Then from Table 1, the residual value 
of a pole 19 years old is $8.70. 

The agreement also specifies that 
when one party does work, the labor 
cost of which is to be borne by the 
other party, that to the actual costs 
of productive labor, trucking, travel- 
ling, board and lodging will be 
added 40 per cent. This 40 per cent 
is to cover supervision, administra- 
tion overhead, pension, insurance, 
lost time due to bad weather, tool 
depreciation, holidays, sickness, etc. 
It is understood that each party will 
absorb its own direct charges for 
engineering. 

There is one point that the agree- 
ment does not seem to cover fully. 
When the owner of the pole makes 
certain changes which require a re- 
arrangement of the tenant’s attach- 
ments or when the owner changes 
poles for reasons other than deterior- 
ation or valid requirements of prop- 
erty owners or governing bodies, 
which party pays, the re-arrangement 
costs of the tenant? © ~ 

It is thought that in such cases 
the tenant should not be called upon 
to pay this expense as he has been 
allotted certain space and should be 
allowed undisturbed possession ex- 
cept for pole replacement on account 
of deterioration, in which case he 
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would be expected to transfer at his 
own expense. For rental free attach- 
ments, it would appear reasonable 
that the tenant should bear his own 
costs. 


TREE TRIMMING 


It should be noticed especially 
that the definition of Transferring 
and Re-arranging provides that these 
terms include any tree trimming 
made necessary by the changed loca- 
tion of circuits due to joint use. The 
cost of this then is chargeable prop- 
erly to the applicant in case of re- 
arrangements for joint use of poles. 

The agreement also provides under 
article XI that the owner of the 
poles must maintain the circuits of 
both parties clear of trees at all 
times. This avoids the necessity of 
arranging for tree trimming by two 
parties and having two parties trim- 
ming the same trees. The owner of 
the poles does not necessarily have 
to do the trimming but may request 
the other party to do the work at 
the owner’s expense. This provision 
for tree trimming is only for main- 
tenance. At the time of the original 
installation each party must pay for 
its own trimming unless it is charge- 
able under re-arrangements as noted 
above. 


MAINTENANCE 


The agreement sets out that poles 
and other equipment must be main- 
tained at all times in accordance 
with the specifications that form 
part of the agreement. Provision is 
made for the enforcement of this in 
case one party does not, upon re- 
quest, do the necessary work. It 
should be noted that failure to live 
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up to the requirements of the speci- 
fications may result in responsibility 
in case of accidents. 


TERM OF AGREEMENT 

The agreement when signed re- 
mains in force for a period of ten 
years and thereafter for periods of 
five years but may be terminated by 
the giving of notice five years prior 
to the expiration of any of the above 
periods. 

Each permit under the agreement 
is for a period of ten years and con- 
tinues until terminated by notice in 
writing one year in advance of the 
desired date of termination. If and 
is cancelled, 
which must be done of course in 
accordance with the conditions out- 
lined above, each permit remains in 
force until the expiration of the ten 
years from the date the space was 
made available. 


when an agreement 


Therefore, in such 
case, it will be necessary to give 
notice of cancellation of each permit 
under the agreement. (Article XXIV). 

On the other hand, so long as the 
agreement or any permit under same, 
remains in force, either party may at 
any time terminate his use of any 
joint pole. If the owner abandons 
the use of a joint pole, the tenant 
has the privilege of purchasing the 
pole at its value at the date of aban- 
donment; if the tenant abandons the 
use of a joint pole previous to the 
expiration of five years from the date 
space was made available on that 
pole, he must pay rental for the bal- 
ance of that five-year period. (Article 
XIV). 


SPECIFICATIONS 


The specifications shown as Ex- 
hibit “D” in the agreement provide 
for certain requirements to be met 
in the construction and maintenance 
of jointly used pole lines. 

As it is not expected that joint use 
in excess of 5,000 volts will be en- 
countered often in urban municipali- 
ties in Ontario, it is the intention 
of the writer to select the important 
points from the specifications in con- 
nection with this voltage as a maxi- 
mum. 

CLEARANCES 

A vertical clearance of 4 feet must 
be maintained between all power and 
telephone conductors. This may be 
reduced to 40 inches between the 
lowest metal parts of brackets, trans- 
former cases, etc., and the upper- 
most telephone attachment. This 
applies to all power wires used as 
current carriers. In the case of guy 
wires, span wires supporting lamps, 
etc., a clearance of 2 feet from cross- 
arms carrying telephone conductors 
or of one foot from telephone cable 
is required. <A clearances of 12 
inches is required, where it can be 
obtained, between the metal bracket 
of street lamps and the nearest tele- 
phone equipment. 

Horizontal clearance between line 
conductors on crossarms shall not 
be less than 12 inches. 


VERTICAL RUNS 
Probably the greatest difficulty in 
joint construction will be encount- 
ered in connection with vertical runs 
on the pole. 
There are three types of vertical 
runs likely to be met, (a) street 
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lighting, (b) drops to transformers 
and (c) connection between under- 
‘ground and overhead circuits. These 
will be dealt with below in turn. 

(a) Street Lighting 

Vertical runs for street lighting 
will occur in construction covered 
by practically every agreement. The 
runs should be made on the street 
side of the pole. For either multiple 


or series street lighting these runs 


may be made in either of the follow- 
ing ways :— 

(1) Multiple conductor cable car- 
ried on pins and top tie insulators. 

(2) Rubber covered wire enclosed 
in conduit. The conduit must be 
permanently and effectively ground- 
ed or else covered with a wood or 
other insulating moulding. 

In either of the above the conduc- 
tors must be insulated for the maxi- 
mum voltage of the circuit in which 
they are connected. 

A ground will be accepted as per- 
manent and effective if it occurs 
within a built up area and it is 
bonded to the neutral wire of a 
multi-grounded system and the neu- 
tral wire is connected to a public 
water system at every service. 

The above two alternatives are all 
that are provided in the specifica- 
tions. However, below are suggest- 
ed, two other methods that may be 
used upon approval by the Hydro- 
Electric Power Commission of On- 
tario. 

For multiple lighting a two-con- 
ductor concentric cable, having a 
copper core with a rubber covering 
and then a copper spiral or braid 
which in turn is weatherproofed, 
may be used. The copper spiral or 
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braid is used as a neutral so that 
the ungrounded conductor is afford- 
ed mechanical protection. This 
concentric cable may be attached to 
the pole by means of pipe straps so 
arranged that abrasion of the cable 
cannot occur—see illustration 1. 
This makes a very safe and cheap 
method for making vertical runs. 

For series lighting a duplex cable 
may be dropped from the end of the 
crossarm direct to the lamp bracket 
provided it is fastened securely to 
the crossarm and to the bracket and 
that the cable is maintained at a dis- 
tance of 40 inches from the pole 
where below the top of the neutral 
space and provided there is sufficient 
insulation between the lamp head 
and the bracket. If these require- 
ments are met there need be no re- 
strictions as to the insulation of the 
cable insofar as these joint specifi- 
cations are concerned. Illustration 2 
shows this method of construction. 

If either of the above methods are 
used it will be necessary to have 
some form of supplement to the 
agreement signed to allow for the 
use of same. No doubt the approved 
agreement will be revised from time 
to time as changes appear desirable. 

(b) Transformer Drops 

The specifications provide that 
transformers shall be placed above 
telephone circuits unless of over 
3714 kv-a. total capacity for 25 cycle 
or 50 kv-a. for 60 cycle. If the trans- 
formers are to be mounted below the 
telephone circuits, the method of 
construction is not covered by the 
specifications. There has been some 
study made as to the best method 
to do this and at least two cities 
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ILLUSTRATION 1 


MULTIPLE STREET LAMP INSTALLATION 
USING CONCENTRIC CABLE ,for VERTICAL RUN 


From 40 to 72” 


Supply Secondary 
Rack 


— 
_—— 


Pe as oe 

df Drop wires 
Corcertric Cable 1eai7s @ cable ? 
CONYPTISING 017€ oF r0re 117 
conductors which wits Hie associated 
yosulation are sitvroutrded ara 
tus Sluelded by rhe s717217A8 OF 
ar eKectively grouriaed oufver 
conductor, the whole e129 ericlosed 
1? @ Weatherproof COVETTIIC. 


™ Comnruication Cable 


Commuriucarior 


ion” CAC Te. ral 
The Corcermatric Cable may ertver Cable Term 


6e supported 017 porcelas? srsttlafors Conm2unication bridle wire 
or tt inay 68 held agarirs? pole siurtace rings Shall be at least 2ixches 
by pipe straps. fom any metal part of anyp 
bracket Where necessary, 
‘o iis tis clearance nay be obtained 
te oy locatig the terminal below. 


Concentric Cable conductors J2'where possible ana 
continuous froin Supply fo never less thar 4" 
fomnare rernurrals 


N( Sy ae 
Lani Sd 


have arranged for such installation agreement have been approved by the 
in co-operation with the engineers Hydro-Electric Power Commission of 
of the Bell Telephone Company. Ontario and any deviation from these 
It should be noted here that the specifications must receive the ap- 
specifications as they appear in the’ proval of the Commission. 
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ILLUSTRATION ec 


STREET LAMP INSTALLATION SHOWING VERTICAL RUN MADE 
DIRECTLY FROM END OF SUPPLY CROSSARM. 


Paired wire or multiple conductor 
cable. (See 1.1, Lz and 1.5 below) 


Vertical run shall clear the end of any 
communication crossarm by at least 


12 inches. (See 1.3 below) 40 inches 


Separation between vertical run and 


SUPPLY CROSSARM 


SUPPLY SECONDARY RACK 


At least 
40 inches 
(Rule 6(F) 1.) 


drop wire shall be at least 6 inches.———~ 
(See 1.3 below.) z 


Vertical run shall be heid taut, and 
securely attached at both ends to 
suitable brackets and insulators. 
(See 1.2 and 1.3 below.) 


At least 
40 inches > 
(See |.3 below) 


Luminaire designed and insulated 
in accordance with 2.1, 2.2 and 
2.3 below. 


Insuletor in accordance 
with |l.4 below. 


1. Vertical Run 


1.1 Lamp leads of street lighting circuits may be run 


suitable brackets and insulators. 


1.3 The vertical run shall be held tavt at least 40 inches from the surface of the pole 
space), at least 12 inches veyond the end of any communication 


inches from any communication drop wires. 
1.4 


insulation. 
1.5 Each conductor of the vertical run shall ce No, 


2. Luminaire 


COMMUNICATION CABLE 
ao CABLE TERMINAL 


Communication bridle wire rings 
shall be at least 2 inches from 
any metal parts of jJamp 
brackets. Where necessary, this 
clearance may be secured by 
locating the terminal below the 
bracket. (Rule 6(F) 2) 


At least 12 inches where practicable. 
(Rule G«tFo2) 


Lamp bracket scrolls or braces 
should preferably be reversible, 
so that they may be installed 
either above or below the 
horizontal member in order to 
obtain greatest practicable 
clearance from communication 
attachments. 


from a supply crossarm directly to a street lamp bracket or 
luminaire as shown above under the following conditions. 
1.2 The vertical run shall consist of paired wire or multiple conductor cable, securely 


attached at both ends to 


(through the communication 


crossarm by which it passes,and at least 6 


Insulators attached to lamp brackets for supporting the vertical run shall be capable of meeting, in the posi- 
tions in which they are installed, the sare flashover requirements as specified in 


2.1 below for luminaire 


10 A.W.G. or larger. 


2.1 The current carrying métal parts of a luminaire (except lamp leads) shall be insulated from non-current carry- 


ing metal parts by porcelain or its equivalent. 
of the circuit in which the lamp is connected 
process porcelain or its 


Such insulation, except for installations where tne voltage 
does not exceed 300 volts between conductors, shall be of wet 
equivalent and, when dry, shall withstand the following voltages without flasnover 


between the live parts and the non-current carrying metal parts. 


Full Load Circuit Voltage 


Flashover Voltage 
5 kv 
10 kv 
25 kv 


or moisture cannot form a conducting path between 


300 to 500 
500 to 1,500 
Over 1,500 
2.2 Luminaires shall be so designed that accumulations of dirt 
the live parts and the non current carrying metal parts. 
2.9 


Luminaires having bare metal terminals located ovtside the housing shall not be located less than 40 inches in 
any direction from a communication attachment. Such units shall be so designed as to prevent,as far as oractic- 
able, breakdown between the terminals and the non current carrying metal parts. 


3. Lamp Leads 


3.1 


Lamp leads shall be brought into the luminaire in 


way as to prevent as far as practicable breakdown 
between conductors and metal parts. 


such a 
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There has been objection taken by 
some municipalities to the mount- 
ing of transformers at the height 
indicated on joint poles. The ex- 
perience of the telephone companies 
leads them to the conclusion, that 
to provide 
space for telephone employees it is 
desirable to provide a clearance of 
40 inches between the telephone 
attachments and the bottom of the 
transformer case. 

If the telephone cable is mounted 
18 feet above the ground, the bottom 
of the transformer case will be only 
22 feet above the ground which 
should be satisfactory. 

(ec) Connections Between Under- 

ground and Overhead Circuits. 

For vertical runs connecting un- 
derground and overhead, the cable 
shall be covered with a wood or other 
insulating moulding from a point 8 
feet above the ground to a point 40 
inches above the highest telephone 
attachment or else the cable may be 
run in a metal pipe, if the pipe is 
permanently and effectively ground- 
ed. 

POLE STEPS 

The pole stepping as outlined in 
the specifications is a compromise 
between the power and telephone 
requirements. If there are trans- 
formers or switches on a pole, the 
pole must not be stepped below the 
8-foot level with permanent steps. 

Only in case there is a cable ter- 
minal on the pole and no trans- 
formers:-or switches may the pole be 
stepped as shown on plate 15. If 
the pole is stepped as shown on plate 
15 care must be taken to see that 
there are no steps above the tele- 


satisfactory working 


phone cable. It is essential that care 
be taken to see that the rules in re- 
gard to pole stepping be followed. 


GUYING 

There is a tendency in municipal 
construction to avoid the use of guys 
for the lesser unbalanced strains. 
This is due to the difficulty in ob- 
taining permission to locate anchors 
in lawns, etc. The absence of guys 
shows up in slack conductors in a 
short time. On joint lines it is 
essential that unbalanced strains be 
guyed as slackening of conductors 
means reduced clearances at the 
centre of spans. The tensions used 
in messengers carrying cables is so 
high that the telephone company is 
forced to install anchors. It may be 
arranged between the two parties to 
the agreement to have the party 
owning the poles install anchors 
suitable for both parties when there 
is unbalanced strain in the circuit of 
both parties. 


STRENGTH REQUIREMENTS 

The requirements of the specifica- 
tions in regard to clearances, verti- 
cal runs, etc., may be checked read- 
ily by inspection. The question of 
strength, however, calls for much 
more detailed study. 

It is the custom in calculations in 
connection with wood pole lines to 
assume that the pole is a rigid struc- 
ture with uniform fibre strength. 
While we know that these assump- 
tions are not correct, still the re- 
sults obtained appear to check very 
well with practical experience. 

The specifications call for Grade 
“C” construction on joint lines 
where the power line is less than 
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5,000 volts. The requirements of 
Grade “C”’ as set out in the specifica- 
tions are not very severe except in 
regard to guying as will be explained 
later. 


Loading 

For the purposes of loading 
assumptions, the province is divided 
into two areas as shown on the map 
on page 9 of the agreement. Most 
of the southern part of the province 
is in the “heavy loading” district 
which requires the assumption of a 
maximum loading of one-half inch of 
radial thickness of ice plus 8 lbs. per 
square foot of wind pressure. 

A report has been prepared by Mr. 
R. E. Jones of the H.E.P.C. giving 
the result of observations of the oc- 
currence of ice loading during the 
past 40 years. This report shows 
that it is extremely rare to have 
wind and ice occur coincidently to 
the extent specified under “heavy 
loading”. <A copy of this report is 
available to any who may be inter- 
ested in the subject. 


Poles 


A paper was presented by the 
writer at the summer convention at 
Windsor in 193838 entitled ‘Wood 
Poles—Loading and Strength.” This 
paper set out the method of calcu- 
lating the loading conditions and 
also the choice of pole to meet this 
loading. 

The method as outlined in that 
paper is satisfactory for use to meet 
the requirements of the specifica- 
tions. There is some doubt now as 
to the fibre strength remaining in 
old wood which appears to be sound. 
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Tests have shown that wood that has 
been in service for some time but is 
apparently sound does not always 
retain its original strength. Suffi- 
cient data on this is not available 
to set up any findings as to the rate 
of decrease in strength. The above 
remarks apply to untreated poles. 
However, it would appear that the 
reduction in strength of wood is off- 
set to some extent by the infrequent 
occurrence of the assumed loading. 

In Grade “C” poles are allowed a 
reduction to a factor of safety of 
0.66 before replacement. 

Guys 

More difficulty will be encountered 
in meeting the specifications in regard 
to guying than to any other part. Ac- 
cording to the specifications, a factor 
of safety of 1.383 must be maintained 
in guys in Grade “C’” construction. 
This factor of safety is based on the 
theoretical tension in the guys due to 
the loading of 14 inch of ice and 8 lbs. 
of wind simultaneously on all con- 
ductors. 

To illustrate how strong the guying 
required is, an example is given below 
of an average power condition. Sup- 
pose it is necessary to design a guy 
for deadending 3-No. 4 W.P. copper 
primary, 2-No. 2 W.P., 1-No. 4 W.P. 
4 M.H.D. bare copper 
secondary on 35-ft. pole. That would 
be quite an average load for a munici- 
pality. If the anchor is placed away 
from the pole a distance of 20 feet, 
the following guying will be required, 
assuming the tension in the conduc- 
tors to be 40 per cent. of the ultimate 
strength when loaded and the guy at- 
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tached to the pole at 28 feet above 
ground: 

Total tension in wires............ 5,100 lbs. 
Total tension in guy cable 9,027 lbs. 
Allowable tension in 5/16- 

inch guy cable for f. of 

BOt 183: See ee =4,500 lbs. 
2-5/16-inch guys will be required. 

If in the above example, the anchor 
were placed at 10 feet out from the 
pole, the following guying would be 
required: 

Total tension in wireg........... 5,100 lbs. 
Total tension in guy cable 15,200 lbs. 
Allowable tension in 5/16- 

inch guy cable for f. of 
4,500 lbs. 
4-5/16-inch guys will be required. 

How many municipalities have guy- 
ing of that strength for an average 
condition such as above? 

It is evident that the calculated 
stresses in guys do not check with ex- 
perience. Tests are being made to 
determine a more accurate method of 
calculating guy strains, but no definite 
conclusions have been reached as yet. 


We are, therefore, faced with this 
Kither we 
install guying that we feel is excessive 
merely to meet the specifications or 
else we install guys below the specifi- 
cations and take the chance of liability 
due to failure in these guys. 


condition on joint lines. 


Discussion is under way at present 
with a view to reducing the factor of 
safety below 1.38, but the trouble is 
that nobody knows to what extent it 
may safely be lowered. 

The above is based on hard-drawn 
guy cable with a strength of some 
6,000 lbs. If soft-drawn guy cable is 


used with a strength of only 3,300 lbs., 
the pole would be cluttered with guys. 
Crossarms 

The specifications allow the use of 
single crossarms under all conditions 
below 5,000 volts. It is not recom- 
mended, however, that conductors be 
deadened on single pins. 
Pins and Ties 

Pins and ties shall have sufficient 
strength to meet an unbalanced pull 
of 700 pounds. It may be difficult to 
meet this in single ties, but it is not 
so important, because if there is an 
unbalanced pull of 700 pounds on a 
conductor, a small slippage at the tie 
will reduce the unbalance. At dead- 
ends, however, this condition should 
be met either by the use of double 
arms and pins or else by means of a 
deadend clevis. 
Conductors 

The requirements for conductors for 
Grade ‘“‘C” are not severe, as No. 8 
copper is satisfactory up to 150-foot 
span. 

PLATES 

The plates at the back of the agree- 
ment illustrate the clearances, etc., 
pointed out in the specifications and 
may be used as a guide in joint use 
construction. 


CONCLUSION 

The above covers the important 
points in the operation of the agree- 
ment and specifications. Satisfactory 
joint tenancy is dependent on co-oper- 
ation. If both parties live up to the 
terms and specifications as outlined 
above, they should be able to main- 
tain amicable relations in the joint use 
of poles. 
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Vessel stranded on beach at low tide. 


Tides and Tidal Rivers 


HE tides of the oceans are 

-movements of the waters, ris- 

ing and falling with hori- 

zontal motion also as they 
rush into bays and rivers to which 
they have access. These movements 
are periodic, high and low tides oc- 
curring in regular succession slightly 
more than six hours apart. 

Tides are caused by the mutual 
gravitational attraction between the 
waters of the earth, on the one hand, 
and the moon and sun on the other. 
These forces, coupled with the rota- 
tion of the earth on its axis, cause the 
waters to be drawn westward at first, 
but as the rotation continues the 
forces are reduced and the waters are 
released to fall to lower levels follow- 
ing which the attraction is to the east 
drawing them back in the opposite 
direction. 

The tide-generating force of the 
moon is more than twice that of the 
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sun so the former produces the more 
noticeable tidal effect. This has led 
to the popular but erroneous thought 
that the moon alone controls the tides. 
The effect of the sun, however, is 
quite evident in modifying the moon’s 
control. 

There are three types of tides,— 
synodic, anomalistic and declinational. 
These all occur together over the sur- 
face of the oceans but usually one or 
other of these components predom- 
inates. 

SYNODIC TIDES 

This type of tide depends upon the 
position of the moon in relation to the 
direction of the sun,—i.e., the phases 
of the moon. When the moon and sun 
are together,—‘‘new moon,’—their 
forces combine and are greater than 
when these bodies are ninety degrees 
apart, first’ -“quarter,” or “last 
quarter” moon. When these bodies are 
on opposite sides of the earth,—“full 
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moon,”—the tide producing forces are 
again great, practically equal to those 
at new moon. 

The highest synodic tides, known as 
“spring” tides, therefore occur when 
the moon is new or full. With the 
moon in one of its quarters, the tides 
are much reduced and these are called 
‘neap”’ tides. 

ANOMALISTIC TIDES 

These tides depend entirely upon 
the moon’s distance from the earth. 
This distance varies,—about seven 
per cent. on each side of the average. 

When the moon is in “perigee,’— 
nearest to the earth,—the anomalistic 
tides are greatest; when in “apogee,” 
—farthest from the earth,—the tides 
are much smaller. The positions of 
perigee and apogee occur in regular 
sequence, nearly fourteen days apart. 


DECLINATIONAL TIDES 

The moon varies its declination,— 
its elevation in the sky,—the range 
in altitude being about fifty-seven de- 
grees as it crosses the meridian. With 
the moon passing directly overhead, or 
nearly so, the declinational tides are 
highest and, alternately, they are least 
when the moon is at low altitude. 

These variations are not associated 
with the phases of the moon. It may 
be at any declination within its range 
while at any phase. In other words 
the ‘first quarter’ moon recurs at 
gradually higher positions in the sky 
until it reaches its maximum; it then 
appears at gradually lowering posi- 
tions. 

OCCURRENCE OF TIDES 

A westward movement of water 
commences in the southern Indian 
Ocean, west of Australia. This con- 
tinues, increasing, until it passes to 


the south of Africa after which it 
turns northward and proceeds up the © 
Atlantic Ocean. Owing to this long 
path of travel, tides do not reach their 
high levels on Nova Scotia and New 
Brunswick shores until about twelve 
hours after the moon has crossed the 
local meridians. There the three types 
of tide may be found in close proxim- 
ity as to location, Fig. 1. 

The Bay of Fundy presents a wide 
opening to ocean waters at the south 
and tapers to narrow dimensions, 
width and depth, at the north-east 
end, the Minas Basin. This bay is 
unique in having the highest tides in 
the world,—a range of 56 ft. from 
high water to low water, at Burnt- 
coat Head. The tides here are of the 
anomalistic type. 

At Hopewell, New Brunswick, an- 
other point at the north-east end of 
the Bay of Fundy, the maximum 
range of the tides is 46 ft. Here are 
found some very interesting “flower- 
pot” rocks, Fig. 2, which show a defin- 
ite high-water mark, the upper limit 
of the erosion caused by the waves 
beating against them through the 
centuries. 

Wherever tidal waters run _ into 
bays, the range of tide at the end of 
the bay always far exceeds the range 
at the mouth. This is due to the fact 
that the waters are crowded against 
the shores, the energy in the horizon- 
tally moving waters appearing as 
potential energy to raise the levels at 
high tides, and also to lower them by 
withdrawing energy at low tides. 


TIDAL RIVERS 
Where a river, or smaller stream, 
empties into an ocean, or into a bay 
which is subject to tides, the flow of 
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“NEW 
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MONCTON, 


HOPEWEL 


Fig. 1—The three types of tide in close proximity as to location. S—Synodic 
tides on the Atlantic Coast. A—Anomalistic tides in the Bay of Fundy. 
D—Declinational tides at the north end of the Gut of Canso. 


Fig. 2—Flower-pot rocks at Hopewell, New Brunswick, showing the high 
water mark produced by erosion. This level line has been the upper limit of 
spring tides through the centuries. 
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Fig. 3—A tidal river, near Moncton, N.B., at low tide, showing the wet clay 
banks and the small natural flow. At high spring tides, the water 
rises almost to the top of these banks. 


the river waters is reversed in direc- 
tion when the tide is rising, and, con- 
versely, the natural flow is greatly 
augmented when the tide is ebbing 
and the tidal waters withdrawing 
from the river, Fig. 3. This effect 
may occur for several miles upstream 
from the mouth of these “tidal 
rivers.” 

In the St. Lawrence River, the in- 
coming tidal waters from the ocean 
push back the river waters in a body 
so that salt water is found as far up 
as Riviere du Loup. Above this point 
there are fresh water tides even up to 
Lake St. Peter, above the city of 
Three Rivers. 

The Reversing Falls at St. John, 
N.B., are due to the tides. This is 
not a waterfall, however, but rather 
rapids, over a rough river bed, which 
flow alternately upstream and down. 
At times of “slack water,” at high 
tide,—a short period when the water 
levels stop rising and before they 
commence to fall,—navigation is pos- 


sible over the “Falls” to points farther 
up the St. John River. 

In all of the large tidal rivers, the 
tides are of considerable advantage 
to commerce in allowing access to 
ports which could not be reached with 
normal or average water levels. In 
many of these streams, vessels sail up 
with the tides and, as the waters re- 
cede, are gradually lowered to rest on 
mattresses. The water may drop to 
levels many feet lower than the bot- 
tom of the vessel’s hull but while it is 
on the mattress, its cargo is unloaded 
and a new cargo placed on board. The 
vessel then sails out, downstream, 
with the next ebbing tide and natural 
river flow. 

The tides are of some disadvantage, 
however, as it becomes necessary to 
provide the wharves and docks with 
means of unloading vessels, both for 
passengers and cargo, at all various 
water levels which may obtain at the 
particular port. This provision may 
take the form of a ramp, a sloping 
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where the vessel may dock at a point 
where deck and ramp are at the same 
level, or it may be a sort of bridge 
span, hinged at the land end and ar- 
ranged to have the outer end raised 
or lowered by chains to suit the level 
of the vessel’s deck when it arrives in 
port. 


TIDAL BORES 


As the tidal waters proceed up some 
rivers, they form what is known as a 
“tidal bore,” a wave front of water 
advancing against the opposing cur- 
rent of the river and immediately 
followed by the rising tide. The 
arrival of the bore, with its steady on- 
ward motion, is a most impressive 
sight, even awe-inspiring when one 
realizes that this is caused by those 
far-distant celestial bodies, the sun 
and the moon. 


Certain conditions are necessary for 
the formation of a bore. There must 
be a considerable and rapid rise of 
tide, and also a converging channel 
with a rising bed such that the 
depth of water is decreasing as the 
channel is approached, its progress 
being impeded by sand banks, or 
shoals, through which there are chan- 
nels kept open by the ebb tide and the 
river flow. 


The largest bores take place at 
spring tides and the effect is much in- 
creased if an on-shore gale is driving 
the water up the river. At neap tides, 
the bore may be hardly noticeable,— 
only a mere ripple. 

A few notable examples of bores in 
well-known rivers are as follows:— 

The Severn and Trent Rivers in 
England. 

The Seine in France. 
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The Amazon River in South 


America. 


The Petitcodiac River in Canada. 

These rivers discharge into estu- 
aries with large areas of sand, the 
channels converge and the range of 
the tide is high. 

The Petitcodiac River in New — 
Brunswick is of special interest, be- 
ing an outstanding example and com- 
paratively near at hand. This river 
is connected with the Bay of Fundy 
by an estuary about 32 miles long. 
At Moncton, 20 miles from its mouth, 
it is about one-half mile wide, the 
normal river channel being 500 ft. 
in width running through mud flats 
that dry at low water. The rise of 
tide at the river’s mouth, a Fundy 
tide, is very high, having a maximum 
range of 46 feet. 

The tide first shows the character 
of a bore about 8 miles below Monc- 
ton. As the bore comes around the 
bend of the river, near the city, the 
wave front loses its smooth appear- 
ance becoming broken and bubbling, 
as shown in Fig. 4. This front ad- 
vances steadily, passing the observer 
at a rate of about 814 miles per hour. 
The greatest height that has been ob- 
served in this bore is 4 feet, the aver- 
age being 314 feet. 

The bore here is caused by anomal- 
istic tides and therefore is maximum 
when the moon is in perigee, i.e., 
nearest to the earth. With the moon 
in apogee, its farthest distance, the 
bore may be just a small ripple, Fig. 
5, and its arrival may hardly be 
noticeable. In any case, however, a 
bore is of considerable astronomical 
interest. 
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Fig. 4—The tidal. bore on the Petitcodiac River, arriving at Moncton, N.B. 
This was the highest bore in the year 1934—a most impressive sight. 


Two HIGH TIDES PER DAY 
There sometimes is difficulty in 
understanding how there can be two 
high tides in a day when the moon 
cannot cross the meridan more than 
once during that time. This pheno- 


menon may be explained, with refer- 
ence to Fig. 6, as follows:— 

The moon attracts both the water 
and land of our planet. The water 
can move, consequently it is drawn up 
“into an heap” under the moon. On 


Fig. 5—The tidal bore at neap tide, as it arrives at Moncton, N.B. 
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Fig. 6—High tides occur almost simul- 

taneously on opposite sides of the 

earth. At A, the moon draws the 

water into a heap. At B, the moon 

draws the solid earth away from the 

water, which forms into a heap be- 
fore following it. 


the other side of the earth, however, 
the land, the solid part, is attracted 
more forcefully toward the moon than 
the water which is ‘‘above” it and 
therefore actually farther from the 
moon. Thus the land is drawn away 
from the water, which again forms 
into a heap before following the solid 
matter. This is the equivalent of 
having another moon, on the other 
side of the earth, to draw the water 
with equal force but in the direction 
away from the actual moon. For this 
reason, high tides occur nearly simul- 
taneously on opposite sides of the 
earth. 
ANALYSIS OF TIDES 

The variations in tide levels may 
be analyzed into combinations of 
simple harmonic waves,’ and _ these 


components may be determined for 


different ports throughout the world. 
The height of the tide at any future 
date may then be computed. Lord 
Kelvin in 1872, devised an instrument 
which would both analyze recorded 
tides and also compute the future 
levels. Two such instruments are 
now at the University of Liverpool 
Tidal Institute and there is one in 
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Chicago,—ingenious and weird mech- 
anical devices which take into ac- 
count thirty-five different factors to 
predict the level of the tide at any 
port in the world for any date in the 
future, thus giving information which 
will be required when ships which are 
yet unbuilt set sail on voyages which 
are yet undreamed. 


OTHER TIDES 

While the tides are usually consid- 
ered as being movements of ocean 
waters only, there are other tides 
known. In seas, lakes or, in fact, any 
body of water no matter how small, 
there must be tidal effects but these 
rarely are large enough to measure. 
Tides exist also in the atmosphere but 
these too are small and cannot be 
measured easily as their effects are 


practically insignificant in comparison 


with winds and ordinary variations in 
barometric pressure.—F’. K. D. 


BO 


Getten’ "Em Goin’ and 
Comin’ 

A public utility extended its elec- 
tric service to a small rural commun- 
ity. One householder quietly watched 
a lineman erect the service lines to 
his house. Finally he asked: 

“Why is it necessary to fix two 
wires to every house?” 

The lineman proceeded to explain. 

“Well, it’s like this,” he said, “the 
current comes down one wire and re- 
turns on the other.” 

The man nodded his head gravely. 

“Ay,” he murmured, ‘I see where 
the catch is now. We pay for it, and 
the company takes it back again!” 

—The Electric Journal. 
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Municipal Hydro-Electric Pen- 
sion and Insurance Plan 


By Fred. A. Robertson, Acting Secretary and Treasurer, Municipal 
Pension and Insurance Committee, and A. S. Robertson, Director 
of Associated Services, The Confederation Life Association, London 
Life Insurance Company and aes Life Assurance Company of 
anada 


(Presented to the Association of Municipal Electrical Utilities at Toronto, 
February 8th, 1988) 


NTEREST in the Municipal any time upon written request. When, 
Hydro Electric Pension and In- however, an employee actually reaches 
surance Plan is increasing the normal retirement age of 65 


from year to year, to such an 
extent that it was felt there might 
be a place for a report detailing the 
provisions of the plan and its growth 
to supplement the report of last 
year, which dealt with the plan 
largely from a historical point of 
view. 

The general structure of the plan 
is probably well enough known, but 
it will no doubt be of very much in- 
terest to have the individual provi- 
sions set out and an example given 
of what the result is in the case of 
a typical employee. 

The benefits of the plan fall 
naturally into two divisions— } 


LIFE INSURANCE SECTION 

Under the Life Insurance section, 
protection in amount equal to one 
year’s salary, increasing by 214 per 
cent. annually up to a maximum of 
1144 years’ salary is provided for each 
permanent employee. In the event of 
death from any cause whatsoever, the 
life insurance will be paid to the bene- 
ficiary named by the deceased em- 
ployee. Within the provisions of the 
Law, beneficiaries may be changed at 


years, the amount of such employee’s 
insurance abates to 70 per cent. of the 
amount in force in the year immedi- 
ately preceding attainment of age 65. 

A Conversion Option in connection 
with the Life Insurance benefit is also 
available to any employee who with- 
draws from the service of his Com- 
mission prior to retirement. Under 
this option a withdrawing employee 
Shall have the right, upon written 
application and with the payment of 
the required premium within thirty- 
one days of withdrawal, to obtain 
without any evidence of insurability 
a policy of life insurance on any one 
of the regular Life or Endowment 
plans then issued by the Companies, 
for an amount equal to that for which 
he was insured under the plan at the 
time of his leaving the service of his 
Commission. 


PENSION SECTION 
The Pension section of the plan, 
again,.shows three distinct divisions: 
Service “A” pension, purchased by 
the employer, which is granted in 
recognition of the past service of em- 
ployees and is equal in amount to 1 
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- per cent. of the present salary of the 
individual employee multiplied by the 
number of years of service for which 
eredit is allowed. 

Service ‘B” pension, purchased by 
the employer, which is the pension 
earned during the current service 
year and is in amount equal to 1 per 
cent. of the annual salary of the em- 
ployee for the then current year. 

Income Annuity pension—the third 
phase of the pension benefit—is that 
amount of annuity purchased by the 
employee according to the amount of 
contribution made by him at his age 
at entry. 

The sum of the Service “A” pen- 
sion, the Service ‘“B” pension pur- 
chased from year to year, and the in- 
come annuity pension purchased from 
year to year constitutes the em- 
ployee’s final pension, which is pay- 
able when the employee reaches the 
normal retirement age of 65 years. 

Provision is made in the plan for 
retirement at earlier or later ages 
than the normal retirement date at 
the option of the employer and em- 
ployee. These optional retirements 
are permitted between the ages of 55 
and 70. 

Further provisions are made in the 
event of the death of an employee 
either prior or subsequent to retire- 
ment, or in the event of an employee 
leaving the service prior to retirement 
age. 

In the event of the death of an em- 
ployee prior to retirement, in addition 
to the amount of life insurance then 
payable to his beneficiary under the 
life insurance section, there will also 
be returned to the employee’s bene- 
ficlary an amount equal to the em- 
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ployee’s contributions toward the 
purchase of his income annuity pen- 
sion benefit. 

Again, in the case of the death of 
an employee subsequent to retirement, 
in addition to the amount of life in- 
surance payable, there will be return- 
ed to his beneficiary an amount equal 
to the difference, if any, between the 
employee’s total contributions toward 
the purchase of his income annuity 
pension benefits and the total amount 
of income annuity benefits paid to 
him. 

In the event of an employee leaving 
the service of his Commission prior to 
reaching his retirement age, there 
will be returned to him in full his con- 
tributions toward the purchase of his 
income annuity pension benefits; if 
such employee should have completed 
20 years of service there will also be 
a further benefit in the form of a 
paid-up deferred annuity, which be- 
comes payable at the employee’s nor- 
mal retirement age. This paid-up de- 
ferred annuity represents the amount 
of the Service “A” and Service “B” 
pension benefits which have been pur- 
chased for him up to the time of his 
leaving the service and which vest in 
such employee on account of his 
length of service under the terms of 
the plan. 

The above sets out in brief form 
the benefits to the employees under 
the plan and the following is an 
illustration of such benefits in a typi- 
cal employee case— 
Example—Consider an employee aged 

30 at the entry of a Municipality 

into the plan. It is assumed that 

this employee is credited with five 
years’ of past service, and that his 
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salary is $100.00 per month. It is 
also assumed that his salary re- 
mains at this amount. A _ subse- 
quent increase in salary would re- 
sult in increased benefits. 


A. Monthly Pension Benefit at age 65. 


(a) For service prior to the 
entry date 1% of month- 
ly salary for each year of 
Past Service: lo ue ees $ 5.00 
For service subsequent 
to entry date, i.e. for 35 
years’ of future service. 
Amount of pension pur- 
chased each year is 1% 
of monthly salary, and in 
35 years the total pur- 
chased would be ............. iat 
(c) Each month the employee 
would contribute $3.00 of 
his salary to the plan, 
and this contribution 
would purchase a further 
monthly pension of 


Total Monthly Pension 
AU“a Pe OOM ere. $70.75 


(b). 


lh ra 


force 


35.00 


Number of Municipalities included 
Number of employees included .......... 
Amount of Life Insurance Benefit in 

ee teak tet $1,836,570 $4,319,900 $4,689,865 


B. Life Insurance Benefit. 


Initial amount of Life In- 
SULAD CC 6x. -ccnn ee ae $1,400.00 


The Life Insurance Benefit 
would be increased by 
$30.00 each year (taken 
to the nearest $100) up 
to a maximum benefit of 1,800.00 


After retirement the Life 
Insurance Benefit would 
1,260.00 


Adequate insurance protection is a 
vital present-day need and the 
growth of the Municipal Hydro-Elec- 
tric Pension and Insurance Plan is 
just one more indication of how gen- 
eral is the recognition of this need 
and to what an extent co-operative 
employer-employee welfare plans are 
being developed to meet a situation 
of such vital importance, not only to 
the employee himself but also to the 
employer. The growth and develop- 
ment of the plan is shown very 
graphically by the comparative tables 
below— 


At end of 
1929 1933 1937 
Re aaa 18 46 51 
Pah te: 964 2,072 2,202 


4. Amount of Monthly Retirement Income 


being purchased 


5. Number of employees at present drawing 


pension 


CID 


Amount of Monthly Pension being paid 
Number of Death Claims ............ 


ako) 61,558 145,887 155,149 
ree ut 21 81 

oe Oe ae $337 «$1,740 
ieee) 2 51 111 
any $3,400 $98,010 $227,830 
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Freighting in Northern 
Ontario 


N the Districts of Kenora and 

Patricia, north of the line of the 

C.N.R., lies a trackless country 

of lake, swamp and rolling hill, 
rocky and covered with forest. From 
the air there appears to be nearly as 
much water as land, most of it in the 
form of lakes ranging in size from 
the small isolated spring pond of an 
acre or so to large and much indented 
bodies like Lac Seul and lake St. 
Joseph, each more than fifty miles 
long. Nearly all the larger water 
courses, both rivers and lakes, run 
more or less in an easterly-and-west- 
erly direction. Between them the div- 
ides rise to no great height, for the 
country is of great geological age, 
and is generally flat or rolling though 
at the same time much broken up, and 
rocky and rough in surface. Beyond 
the height of land which throws the 
waters of Lac Seul to the south and 
west, the rivers drop down a gradual 
rocky slope into James bay, the brown 
waters of the Albany, the longest and 


MAY, 1938 


greatest of entirely Ontario rivers, 
forming the dominant channel of the 
district. Because of their compara- 
tively rapid descent to the sea, the 
river courses are much broken up by 
rapids and falls, though few of the 
latter are over thirty-five feet in 
height. Consequently, navigation on 
all the streams, in their natural state, 
is a difficult and arduous undertaking, 
and only practical in small craft. 


Untraversed as it is by road or 
railway yet, this area is the field of 
many active commercial undertakings, 
most of which are mining ventures 
located between one and two hundred 
miles from railhead. Settlements are 
naturally far apart. The main activity 
is centered in three principal mining 
areas; the Red Lake area to the west, 
the Woman Lake area in the middle, 
and the Patricia group in the Albany 
river basin to the east. The first 
group is served by Ear Falls power 
development, and the last by Rat 
Rapids development. To support the 
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needs of the mines and their depend- 
ent communities, many thousands of 
tons of materials and supplies must 
be moved over this pathless country, 
and the ceaseless ebb and flow of 
travellers transported quickly, safely 
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time of the spring break-up until the 
ice again permits communication with 
the outside. Constant and dependable 
transportation systems are a neces- 
sity, and in the past few years these 
have been evolved and _ developed 
through the ingenuity of the engineer 
and the determination and energy of 
the men who make their livelihood in 
this service to their fellows on the 
frontiers. 

The Commission’s interest in the 
problems of transportation became 
acute when it undertook the construc- 
tion of power developments at Rat 
Rapids on lake St. Joseph and Ear 
Falls on Lac Seul, and designed and 
built the marine railway systems on 
the Chukuni and Root rivers. Indus- 
try is made economically practical and 
living reasonably comfortable in these 
remote places by use of the airplane, 
by tractor trains over winter roads, 


Patricia District water routes to Red Lake and Pickle Crow mining areas. 
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and by boat and scow over lake and 
river routes in the open water season. 
A most important adjunct to the lat- 
ter means of transportation are the 
marine railway systems which span 
the divides and the broken waters of 
the rivers and so permit the continu- 
ous transit of large vessels and their 
loads from one water-shed to the 
other. Without these systems, the 
ease and cheapness of water transport 
would be limited to the navigable 
lakes or rivers adjacent to the rail- 
way. 

The part played by the airplane in 
opening up our back country is now 
fairly well known and will not be 
described here. It is of interest to 
note, however, that it was probably in 
this area we speak of that a plane was 
first used for the transport of mining 
equipment, and here also much prac- 
tical experience has been gathered for 
the development and successful opera- 
tion of the freight plane and of other 
modern means of transport. The 
planes generally in use have a capa- 
city of about one ton, though some 
carry twice that pay load. They are 
on the job winter and summer alike, 
save for brief periods at break-up 
and freeze-up, when skis are changed 
for pontoons or vice versa. No man- 
made aerodromes are available with 
their lights and other aids to pilots, 
the water of the lakes in the summer 
and their snow-clad surfaces in the 
winter form the landing fields, and 
neither is at all times in ideal con- 
dition. Only total lack of visibility 
halts the ceaseless air traffic, and 
those who make use of these routes 
will bear witness to the fact that no 
more resourceful or more skilful 
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pilots may be found anywhere in Can- 
ada. They may not wear any recog- 
nizable uniform or bear even a re- 
mote likeness to the typical pilot of 
the movies, but their long record of 
flying without serious accident, and 
the mountains of freight they move, 
speak for their capabilities. 


Much less is known of the two 
other forms of transportation, so a 
brief description of what they involve 
may be of interest. As a typical ex- 
ample, let us take the journey from 
railhead to the Rat Rapids generating 
station at the eastern outlet of lake 
St. Joseph. 


In summer, Hudson is the starting 
point. Here the freight is transferred 
from the railway cars to scows and 
when the flotilla is loaded, it sets off. 
Three scows form the usual string. 
They are towed by a diesel-engined 
tug—this type of internal combustion 
engine having recently displaced gaso- 
line-powered ones, which, in their 
turn, had displaced steam—each scow 
being about fifty feet long and nine 
feet wide and having a capacity of 15 
tons. Their size and weight is limited 
by the design of the marine railway 
system they will traverse: much 
larger scows are in use on routes 
which do not involve movement out of 
water. For 80 miles the tug and its 
tow thread the channels of Lac Seul 
north-eastwards to the Root river 
where, 12 miles up from the lake, the 
first of the marine railways is reach- 
ed at the old Nattaway portage. Es- 
sentially these marine railways con- 
sist of a broad gauge railway track 
connecting the upper and the lower 
reaches of the river at the portage, 
and extending into the water at each 
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Scow being taken over Root river railway to lake St. Joseph. 
Note 13 ton gasolene locomotive. 


end far enough to allow a scow to be 
floated on to a low car running on the 
track. A hoisting engine at the high 
point of the portage pulls the car up 
one incline and lets it down the other. 
Each scow, load and all, is carried 
over in succession, and the string 
then taken in charge by a smaller 
river tug and towed to the next port- 
age. This manoeuvre is carried out 
three times in all on the Root river 
system; the lift varies between nine 
and eighteen feet and the length of 
the marine railways between 300 and 
800 feet. After leaving the last port- 
age at Flower falls, four miles of 
gradually narrowing and continually 
more crooked stream has to be navi- 
gated until a point is reached beyond 
which progress is impossible. Here is 
one terminus of a 314-mile stretch of 
standard gauge railway: the most 
northerly individual system of this 
gauge in Ontario, its northern end 
being only about 15 miles south of the 
latitude of Moosonee on James bay. 
At this point the scows have to be 
unloaded, as no facilities exist for 


portaging them with their contents. 
The loads are broken out and are car- 
ried over the divide to the terminus 
on lake St. Joseph by freight car. The 
rolling stock of this railway system 
consists of a 13-ton gasoline-engined 
locomotive and two standard flat cars: 
the section of steel varies from 56 lb. 
to 70 lb. per yard, and altogether 
there are some 450 tons of it. Some 
faint conception of the magnitude of 
the task involved in the building of 
the line may be obtained from this 
fact alone, particularly as it must be 
remembered that the line had to be 
constructed simultaneously with the 
marine railways between it and rail- 
head at Hudson. These were, there- 
fore, not available for the handling of 
this tonnage of steel by scow and 
hoist. By the expenditure of much 
labour and sweat, and helped out by 
considerable objurgation, up _ the 
streams and over three portages it all 
went, sometimes only one or two 
rails at a time, ultimately to connect 
the waters of Lac Seul with the more 
elevated levels of lake St. Joe. At the 
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Chukun river water route just before freeze-up. 


northern terminus the freight is 
trans-shipped again from car to scow 
and after a seventy-mile voyage across 
lake St. Joseph, arrives at the end of 
navigation. Here, in Doghole bay at 
the eastern end of the lake, are 
wharves and warehouses to hold the 
goods until they proceed further north 
to the mines by whatever means of 
transport are available. Sometimes 
the rest of the trip is made by air, or 
the freight may be held for winter 
road haul, but there has just been 
completed a 26-mile truck road _ be- 
tween Doghole bay and the Pickle 
Crow Mine, over which most of the 
freight now reaches its destination. 
The Rat Rapids plant lies just off the 
main route two miles south of Dog- 
hole bay. 

The total length of the water route 
from Hudson is about 172 miles; the 
air line distance is about 116 miles. 
It has been done in forty-eight hours, 
but the usual time needed for the 
journey is four full days, and at the 
best it is no easy journey. The larger 
Jakes are shallow in many places, the 
channel is twisted and dangerous, and 
strong winds often whip up sudden 
seas rough enough to drive the small 
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craft to the nearest shelter, where, 
wet and cold, the crews may have to 
remain for hours or even days. In 
the late fall, while trying to utilize 
every last day before the inevitable 
freeze-up—sometimes as early as Oc- 
tober 15th—snow and bitter cold have 
to be fought, and often a channel must 
be broken laboriously through ice 
several inches thick in the sheltered 
rivers channels and the bays which 
freeze before the big lakes do. Cold, 
wet, and tired, the crews keep at it 
until the last ton that can be carried 
on open water is delivered, for that 
can be done at a quarter the cost of 
winter haulage, and besides, the boats 
must get back to shelter ere naviga- 
tion closes. They are likely to be a 
total loss if caught in the freeze-up 
and held in the heavy ice till spring. 
The cost of transportation by water 
over routes of the type and distance 
described is only between one-quarter 
and one-third of that by tractor train, 
the next cheapest means available. In 
the open season of 1936, 4,250 tons of 
freight were taken over the Root river 
system and on to the end of lake St. 
Joseph. The differential between the 
cost per ton by the water route and 
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the cost of winter haul by tractor is 
about $35.00, indicating decreased ex- 
penditure for transportation of nearly 
$150,000 in this one season. As the 
cost of building and equipping this 
marine railway system was only about 
$115,000, some idea of the great 
value of such facilities in open- 
ing up remote areas may be gained, 
although the monetary saving indi- 
cates the smaller part of the benefits 
provided. 

As soon as the freeze-up is an ac- 
complished fact, usually about October 
25th, transportation activities tem- 
porarily cease. After a few days, the 
lightest of the planes may resume 
operations, those carrying mail and 
serving some particularly urgent 
need, but there is an interval of at 
least three weeks before it is gener- 
ally safe to land freight planes. But 
while nothing has been moving on 
the lakes, the mechanics on shore have 
been busy getting their land machines 
ready for the work awaiting them. 
Tractors, ploughs and sleighs are gone 
over carefully, for only the best of 
materials and workmanship will stand 
the shocks and hard grind of the win- 
ter road, and break-downs are not 
wanted a hundred miles out from the 
home base. , 

Three methods of hauling freight 
on sleighs in the winter may be met 
with in the North Country; by dog 
team, by horse, and by tractor. Dog 
teams are used for light loads and for 
fast travel in emergencies. They 
can get through where nothing else 
can and almost every mine in an iso- 
lated location has a dog team avail- 
able for such purposes. A good day’s 
travel is 25 miles, with 100 lb. per 


dog, the “team” being five or six dogs. 
Toting by horse and sleigh is now out 
of date, and on long hauls out of the 
question on an economic basis. A 
team requires stopping places about 
every 20 miles—a good day’s travel— 
shelter, and much care. Its load on 
this kind of work is limited to two 
tons or so, and the amount of non- 
paying load which has to be taken 
along in the form of horse feed is 
comparatively large, and so of serious 
import. For local haulage around 
settlements and for work in the bush, 
however, the horse is still indispens- 
able. 


In the territories we are dealing 
with, where permanent roads do not 
exist, the use of trucks is not prac- 
tical. Several varieties and adapta- 
tions of these have been tried, but so 
far nothing appears to have been 
evolved which will overcome deep 
snow or slush. The best answer to 
the problem of hauling heavy loads 
under such adverse conditions over 
difficult country is provided by the 
tractor. This is now the established 
method of freighting, and in the areas 
we are considering winter road hauls 
of 125 miles are common. The routes 
between Hudson and Red Lake, Hud- 
son and Woman Lake, Savant and 
Pickle Lake, (the latter passing Rat 
Rapids) are about this length. These 
routes pass over lakes, swamps, and 
high land. As much lake surface as 
practical is selected in choosing the 
route, for reasons that are obvious, 
but all lakes do not provide safe 
roads, and slush conditions on many 
of them are often particularly bad. 

Although the lakes may be frozen 
over by the beginning of November, 
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Tractor train leaving Hudson. 


freighting is seldom possible before 
the middle of December, and on the 
Savant—Pickle Crow route—it has 
been as late as February before the 
road was safe for freighting despite 
the fact that the winter had been an 
unusually severe one. It is hard to 
believe that this condition can exist, 
despite the early and often extreme 
cold of our northern winters, but 
such is often the case, though an ex- 
planation for it is not always easy to 
find. It may be caused by conditions 
such as are indicated below. About 
9 inches of clear blue ice is the least 
amount which will safely carry a trac- 
tor and medium weight load, but early 
in the winter possibly only three or 
four inches of ice may form before a 
heavy snowfall comes. This blanket 
prevents further rapid freezing and 
may sink or crack the ice sufficiently 
to allow water to well up and turn the 
snow into slush. This will in turn 
freeze but will not provide hard ice 
and before long another snowfall be- 
gins the same cycle. While this pro- 
cess of nature may by the end of 
winter have built up an ice cover- 
ing two or three feet thick, sufficient 
strength and thickness is not always 
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available when wanted for tractors. 
The roadmakers have then to help 
nature provide this, which they ac- 
complish by breaking up the snow 
covering on top of the slush and so 
allowing the cold to penetrate and 
form ice, but surface watering, 
ploughing and rolling may all be need- 
ed before a safe road is provided. 
Both the selection of a route and 
the making and maintenance of a good 
and safe road on it are jobs calling 
for much experience; particularly in 
the choice of the route, is there need- 
ed a kind of instinct possessed by few. 
Channels in the lakes where no more 
than the slightest current may exist 
are dangerous; one day there may be 
12 inches of good ice under the road 
and two days later only four. A 
similar condition is found in many of 
the smaller land-locked lakes where 
decaying vegetable mattér is present 
in large quantities. This matter ap- 
pears to discharge warmth or gas, 
which cuts down the thickness of the 
ice. In those locations, the road must 
be tested frequently and moved if 
necessary. This latter type of lake is 
really only safe to travel on in ex- 
tremely cold weather. As soon as 
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Slush on winter road on Lac Seul. 


the days begin to warm up in the 
latter part of March, just when con- 
ditions are often at their best for 
freighting, they are very treacherous 
and need the closest of supervision. Ice 
cracks form another and fruitful 
source of trouble, but may often be 
detected by the surface of the snow 
cracking also. They are most dan- 
gerous when two cracks run together 
to form a narrow unsupported tongue 
of ice below the road; the first tractor 
which comes along may break this off 
and drop through. | 
Ultimately the road is made and 
considered safe to travel. Then 
freighting begins and the tractor 
trains set off. Over rugged country 
where the going is only partly on ice, 
the usual train consists of a tractor 
hauling three or four sleighs, each of 
which carries between five and ten 
tons. The weight allotted to the 
sleighs depends on the country to be 
traversed. Three trains of this size 


More slush on winter road, probably 
24 in. to solid ice. 


usually form one convoy, a caboose 
for the shelter of the relief crews of 
each train being attached to one of 
the trains. Two drivers are allotted 
to each tractor, and in addition there 
go along a brakeman and the captain 
in charge of the convoy. The drivers 
usually work in eight-hour shifts, but 
in bad or really cold weather, 30° to 
40° below zero, they will change to 
four hours on and four hours off or 
less. The men off duty sleep or 
shelter in the caboose. 

The tractors are not provided with 
cabs for protection against the 
weather. The good and_ sufficient 
reason for this lack is that should a 
tractor break through the ice, the 
driver, muffled up in heavy clothes as 
he is and more than half frozen would 
have no chance to get out of the cab, 
but if free of obstacles, he can get 
clear of his sinking ship or at least 
come to the surface if he does go 
under. Few ever drown, but of all 
jobs tractor driving in extreme tem- 
peratures may easily be considered 
the worst. 

Apart from breakdowns or other 
unavoidable causes, the trains do not 
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Tractor and train crawling through 
deep slush on Lac Seul— 
everything O.K. 


stop till their destination is reached. 
They crawl along at two miles an hour 
or so when loaded, though they may 
hit nearly four miles an hour when 
light. The gasoline-engined tractors 
average about one mile per gallon for 
the round trip, a little worse than 
even our oldest car. An appreciable 
percentage of the loads hauled is, 
therefore, taken up by fuel for the 
engines—though this is very materi- 
ally reduced in the case of diesel-en- 
gined tractors—and expensive though 
each gallon is when hauled a hundred 
miles or more from the base, the care- 
lessness and waste attendant on its 
use is surprising, until one reflects on 
the nature of the men who drive these 
trains. Unconcern for such trifles 
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appears to be necessary to the make- 
up of a man who will disregard much 
in the way of natural obstacles and 
get his loads through, ‘‘come hell or 
high water’’. 


Just as gasoline and oil have re- 
placed coal and steam on the boats, so 
is the diesel-engined tractor ousting 
the gas-engined type. The advantages 
in favour of the diesel are many: 
greater power and traction for the 
same weight and fewer engine parts 
are some, but the greatest of all lies 
in its low cost of operation. Using 
half the amount of a much cheaper 
fuel as it does, the gain in pay load 
alone over a long haul is great and 
soon wipes out the slightly higher 
initial cost of the machine. 


Sleighing continues till some time 
in April; up to the last minute it is 
possible to get a sleigh over poor and 
rapidly rotting ice. There is always 
one more load which has to be handled 
and somehow or other it always—or 
nearly always—gets in, though con- 
ditions may be so bad that the train 
can only travel after sundown, when 
the few more degrees of cold afford 
a little greater margin of safety than 
during the day. Little has been said 
about the slush, often encountered 
12 and 18 inches deep on the ice, and 
much the worst of the many obstacles 
to be overcome. There may even be 
two layers of ice on a lake, separated 
by a layer of slush. The difficulties 
of hauling heavy and often top heavy 
loads through this are indescribable. 
Possibly it is enough to let these few 
and quite inadequate illustrations 
speak for themselves. 

The machines for this task of sup- 
plying the industries of the north 
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Sleigh in broken ice at portage wait- 
ing to be pulled out; cable 
laid out for tractor. 


have been thus briefly described. But 
these would be useless without the 
kind of men who ride them and Ser- 
vice them and direct their movements. 
It is no job for a weakling. More than 
just a strong constitution is called for 
if we who order the shipments out are 
to feel sure it will be delivered in 
reasonable On occasion the 
freight may even have to be fished. up 
out of twenty feet of water, and 
though misdirected and lost a couple 
of times en route, somehow or other 
it will ultimately get to its destina- 
tion. Both industry and the 
dividuals pioneering in the remoter 
reaches of the province are dependent 
on and owe much to these men who, 
as a matter of course in their daily 
work, face and overcome the worst 
obstacles that nature can impose in 


time. 


in- 


Recovering a tractor from bottom 


of Lac Seul. 
the way of weather and _ ground. 
Transportation spells trouble’ in 


plenty, but it is, of course, not all bad 
going, and on many a Clear still day, 
with the far woods sparkling in the 
frosty air, the engines running well 
and the sleighs slipping along smooth- 
ly, there comes a lightness to the 
driver’s spirit which is seldom attain- 
ed in other surroundings; a feeling 
for the moment that he is right on 
top of the world and all is well with 
it. Even the crew off duty in the 
caboose is happy, though it can never 
be considered that they could tra- 
verse the smoothest looking lake, in 
Kipling’s words—‘‘Pleasantly sleeping 
and unaware’’. It is true that half of 
us do not know how the other half 
live—or work. If the opportunity 
ever presents itself, take a trip of 
even ten miles on a tractor train. 
Spend half the time in the caboose, 
if you can stand it. It will be an ex- 
perience long to be remembered. 
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Concrete: Its Maintenance and 
Repair 


By R. B. Young, Testing Engineer, Hydro-Electric Power 


Commission of Ontario 


EPAIRING concrete is some- 
what analogous to the treat- 
ment of disease. Before 
remedies can be correctly 

prescribed, the malady has to be 
diagnosed and before an accurate 
diagnosis is possible, the doctor has to 
have a thorough knowledge of disease, 
its various symptoms and treatments. 
The concrete doctor, in his field, needs 
similar knowledge if the treatments 
that he prescribes for ailing struc- 
tures are to be successful, that is, he 
must know the causes for the deterior- 
ation of concrete and the symptoms of 
each. 

There are many symptoms of cde- 
terioration that should be noted and 
evaluated in examining concrete; i.e., 
ravelling, where and how occurring; 


*Presented at 33rd Annual Convention, Ameri- 
can Concrete Institute, New York, February 23-26, 
1937. 
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cracking, its position, extent, pattern 
and the presence of deposits therein; 
deposits of various kinds, both in and 
on the concrete, their location, kind, 
and color; the popping or cracking of 
aggregates; the color, texture, hard- 
ness, and ring of the concrete; the 
condition of the surface, whether it 
is absorptive, etched or scaled; the re- 
lation of deterioration to structural 
defects, to drainage, to joints, to the 
way the concrete was placed during 
construction and many similar condi- 
tions that require experience and a 
trained observation to _ interpret. 
Those interested will find information 
of this kind in papers previously pre- 
sented to the Institute. 

One of the difficulties in diagnosing 
the ailments of concrete is that they 
seldom occur singly. If a concrete is 
susceptible to attack, several agencies 
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may combine to destroy it. This, of 
course, adds to the difficulty of diag- 
nosis and in every case, an attempt 
should be made to determine which 
are the primary causes of the de- 
terioration and which are secondary 
or only incidental. 

When determining the significance 
of symptoms, consideration should be 
given to the age of the concrete and 
the rate of its deterioration. It is 
obvious that if concrete only a few 
years old, is weathering badly, it is 
more serious than if twenty years 
had been required to reach the same 
condition; thus in many cases, the 
necessity for repairs depends to a 
large extent on the rate at which the 
concrete is deteriorating. 

As in medicine, so in repairing con- 
crete, the diagnosis should be followed 
by the selection of suitable remedies 
and likewise there may be different 
treatments which will effect a cure. 
And as in medicine, there are also 
palliatives and there are cures, there 
are quack remedies and there are cases 
where our knowledge is insufficient to 
prescribe a sure corrective. But un- 
like medicine, where the patient is not 
likely to quarrel with the cost of the 
cure if the results are certain, the 
treatment of concrete has an economic 
side that must always be considered. 

Maintenance and repair have much 
in common and in many cases it is 
difficult to say whether the remedial 
work being done is one or the other. 
In any case, the difference is largely 
one of degree and the methods are 
essentially the same. But mainten- 
ance, as generally understood, is work 
done during the ordinary course of 
operating a structure, while repair 
work involves major restorations re- 


quiring that, for prolonged periods, 
the structure be taken out of service, 
wholly or in part. In the discussion 
which follows, no attempt is made to 
separate the two, for the principles 
underlying both maintenance and re- 
pair work are the same and similar 
methods and materials are used. 


There is no simple classification that 
can be followed in discussing the vari- 
ous methods used in the maintenance 
and repair of concrete. For conveni- 
ence, we will consider them under the 
headings of surface treatments, water- 
proofing, pointing and caulking, patch- 
ing, surfacing with mortar coatings 
and replacement. These overlap to a 
considerable extent and some methods 
may fall within two or more of the 
classifications, as for example, both 
caulking and surface treatments are 
used for waterproofing concrete struc- 
tures. 


By surface treatment is meant the 
application of some material to a sur- 
face as a means of protecting that 
surface or the body of the concrete 
behind it from the effects of weather- 
ing. These treatments may range 
all the way from painting to pneu- 
matically applied mortar. They vary 
greatly in effectiveness and in their 
useful life. 


PAINTING 

Most painting of concrete is done 
for decorative purposes. This type of 
maintenance is not within the scope 
of the paper and those interested will 
find the subject discussed in the pub- 
lications of the Institute. Certain 
types, the asphalt, and cement paints 
are useful as surface waterproofings 


*Painting on Concrete Surfaces—Report of Com- 
mittee 407, Journal, Amer. Concrete Inst., Sep- 
tember, 1932. Proceedings, Vol. 29, p. 1 
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and they will be considered as such. 
The oil paints are handicapped by 
their liability to saponification. It is 
hopeless to apply an oil paint to a 
surface that is moist or likely later to 
become moist. Any moisture present 
in concrete rapidly becomes strongly 
caustic and very little, if in contact 
with an oil film, will cause it to 
saponify. Situations like this may 
sometimes be taken care of by the use 
of paints inert to these caustics, but 
if the paint films are themselves im- 
permeable, they are likely to be push- 
ed off by the moisture from behind. 
If they are permeable, efflorescence 
may form which, if it occurs behind 
the film will also push it off, and there 
are other difficulties. It is the author’s 
experience, that as a class, paints have 
a very limited uSe in preventing the 
deterioration of concrete. Moreover, 
the best of paints have a relatively 
short life, and have to be renewed at 
frequent intervals to maintain their 
effectiveness as a protective coating. 


Closely allied to the paints, are the 
surface waterproofings which are of 
many types. The most commonly met 
with are the transparent coatings usu- 
ally consisting of various waxes or 
metallic soaps dissolved in a suitable 
solvent. Some are little more than 
clear varnishes. A few are compounds 
of iron which on application, are 
treated with sal ammoniac and a num- 
ber are solutions or emulsions of 
asphalt. Some have merit, more have 
none and the best have to be used 
wisely for satisfactory results. 


TRANSPARENT WATERPROOFINGS 
The theory upon which the claims 
for the transparent waterproofings 
are based is sound but, as a class, they 
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are very disappointing. They consist 
of a waterproofing material dissolved 
in a volatile solvent by which it is 
carried into the pores. On evapora- 
tion of the solvent, the waterproofing 
substance is left in the pores and so 
prevents the entrance of moisture. 
Most of the transparent water- 
proofings, when newly applied, will 
waterproof concrete but few will con- 
tinue to do so for more than a few 
months. Careful experiments planned 
to simulate natural weathering, were 
earried out by the Hydro-Electric 
Power Commission of Ontario some 
years ago on a group of these trans- 
parent and colourless waterproofing 
materials. Both mortar and concrete 
specimens were treated as directed by 
the manufacturers and tested for ab- 
sorption at intervals up to two years. 
Parallel tests were run on untreated 
specimens. Many of the treatments 
had entirely lost their waterproofing 
properties in six months and none 
were of any value after two years. 
Earlier experiments by the Bureau of 
Standards gave much the same res- 
sults,? while the more recent tests of 
Jumper, although carried out on a 
different basis, were equally negative.’ 
It is unfortunate that this is so, for 
in maintenance work there is a real 
need for a waterproofing material of 
this type that can be depended upon 
to give protection for a reasonable 
length of time, say from three to five 
years. The author keeps experiment- 
ing with these materials, always hop- 
ing that the next tested will be satis- 
factory but the experience of our 


2Technologic Paper No. 3, National Bureau of 
Standards, 1911. 

3C. H. Jumper—tTests of Imtegral and Surface 
Waterproofings for Concrete—Journal, Amer. Con- 
crete Inst., December, 1931. Proceedings, Vol. 28, 
p. 209. 


170 


THE BUREN 


CUE Hy pRO-ELECTRIC POWER COMMISSION OF ONTARIC IIT! 0100000t00 NTE 


British colleagues over a period of 75 
years leaves little basis for this hope.” 

The waterproofings of the varnish 
type are, for all practical purposes, 
paints with all their characteristics 
and shortcomings. Those that lay 
claim to deep penetration, approach 
the transparent waterproofings in 
their properties and usefulness. In 
the Commission’s experiments, the 
varnish type of waterproofing has 
proven, as a class, the poorest of all. 

IRON TREATMENTS 

The iron treatments consist of very 
finely divided iron particles and sal 
ammoniac applied to a wet surface in 
the form of a grout. The iron is 
drawn into the pores of the concrete 
and changed there by the chemical 
into iron oxide. Since the iron, oxidiz- 
ing, increases in volume, it is claimed 
that the pores of the concrete will be 
sealed. Jumper’s tests would indicate 
otherwise.* The treatments are usu- 
ally repeated one or more times and 
followed by a cement and sand wash. 

Iron treatments have been known 
for many years and certain respon- 
sible organizations doing repair work 
use them regularly and, in the face of 
this, one would be foolish to condemn 
them. The author has had but limited 
experience in their use but in so far 
as they are applied solely as surface 
waterproofing treatments, his obser- 
vations lead him to be very doubtful 
of their efficiency. On the other hand, 
he has seen some successful repairs 
in which they were used as a water- 
proofing and bonding medium under a 
patch or plaster coating and others 
where they were used as an admix- 


eho el. 


Schaffer—The Weathering of Natural 
Building 


Stones, Special Report No. 18, 19382. 
Department of Scientific and Industrial Research, 
Great Britain. 


ture. Whether or not the repairs 
would have been equally successful 
without, is a moot question which cir- 
cumstances make it impossible to 
answer, but as to the success of the 
repairs, there can be no doubt. 


BITUMINOUS WATERPROOFINGS 

The bituminous waterproofings dif- 
fer from the paints in that the vehicle 
used evaporates entirely, leaving prac- 
tically pure asphalt on the treated 
surface. They fall generally into one 
of two classes: the solutions or “cut- 
backs,” in which asphalt is dissolved 
in a petroleum solvent; and the emul- 
sions, in which water is used as a 
carrier. Asphalt has also been ap- 
plied hot after being heated to bring 
it to the proper consistency. 


Bituminous waterproofings, where 
used as paints, have the latter’s short- 
comings. They do not stand up well 
if exposed to direct sunlight but they 
can be protected from its effects by 
combining with them, asbestos fibre, 
sand, mica or other reinforcement; or, 
in the case of the asphalts, by coating 
them with some sun-resisting paint. 
They excell the average paint in their 
resistance to moisture for they are 
chemically inert to the various solu- 
tions ordinarily present in soil, atmo- 
sphere or concrete. They are weak 
mechanically and are unsightly but 
both of these features can be corrected 
in part where occasion requires. 

At this point, it is well, perhaps, to 
enunciate a principle underlying the 
waterproofing of structures. Wher- 
ever practicable, the movement of 
water should be cut off at its source; 
for example, the logical place to water- 
proof a retaining wall is on the side 
next to the ground, a dam on its up- 
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stream face, a pipe or conduit from 
the inside. But this is not always 
possible and one of the most difficult 
repair problems is to cut off the flow 
of water effectively where it comes to 
the surface. In the discussion to fol- 
low, the different problems presented 
by the two cases should be kept in 
mind. 

In considering surface treatments 
such as we have been discussing, it 
is evident that little could be expected 
of them if the surface is under pres- 
sure from behind but they might be 
very effective if they could be used 
between the surface and the source of 
moisture. It is because of their abil- 
ity to maintain their effectiveness in 
contact with water that makes it pos- 
sible to use bituminous waterproofings 
in this way and it is here that they 
offer their greatest usefulness. 

The Hydro-Electric Power Commis- 
sion, in their maintenance work have, 
in several instances, used bituminous 
compounds to waterproof the inside of 
wheelpits where deterioriation was 
being caused by the seepage of water 
through construction joints or porous 
concrete. The treatments have not 
always been completely successful but 
in every case they have proved bene- 
ficial and reduced, if they have not en- 
tirely stopped, the passage of water. 
Some of the experience gained in this 
work may be of value to others. 

Both emulsified and cut-back as- 
phalts have been used but to date, the 
former have given the better results. 
They have an advantage over the cut- 
backs because they can be painted on 
a damp surface,—an important asset 
in hydro-electric work where it is not 
always possible to get a plant out of 
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operation long enough to dry out the 
surfaces to be treated. A disadvan- 
tage of the cut-back asphalts is the 
fumes given off in drying, which in 
confined spaces proves a burden, if not 
a menace to the workmen. Whatever 
type is used, the surfaces to which it 
is applied, should be cleansed thor- 
oughly and then primed with asphalt, 
well thinned to give maximum pene- 
tration into the pores of the concrete 
and so provide a mechanical anchor- 
age for succeeding coats. This is fol- 
lowed by two or more coats until a 
film of sufficient thickness has been 
obtained; or better, a putty made of 
asphalt treated with cement or sand 
may be spread on with a trowel to the 
desired thickness, usually from 46 to 
IR in. 


BITUMINOUS MORTARS 

Pure asphalts of the grades used in 
these treatments, are mechanically 
weak and if required to bridge cracks 
or cavities of any size, will punch 
through under pressure. With emul- 
sified asphalt, this can be overcome by 
mixing with it portland cement in the 
form of a grout of creamy consistency. 
The amount of cement used varies 
with circumstances but the maximum 
for satisfactory results is from 10 to 
12 lb. per Imperial gallon. If greater 
mechanical strength is required, sand 
can be added to the mixture until the 
desired body is obtained. 

The inclusion of cement in emul- 
sified asphalt helps to solidify it by 
removing the emulsifying water. 
Where asphalt is used alone to fill a 
large crack or cavity, it is often 
found that the surface skins over, 
leaving the moisture trapped in the 
interior so that it never sets properly. 
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The use of cement overcomes this 
trouble and at the same time, rein- 
forces the coating. 

The waterproofing of surfaces to be 
painted decoratively presents a dif- 
ficult problem. Experiments by the 
Commission have failed to find any 
treatment, except cement plaster, 
that can be applied on the inside of a 
damp wall or one that shows damp- 
ness intermittently, which will defin- 
itely stop the movement of water from 
the back. The experiments indicated 
that sealing the surface with a coat- 
ing chemically inert to the caustic 
solutions present in the concrete was 
not sufficient, for even with evapora- 
tion cut off, the capillary movements 
of moisture continued and built up a 
pressure in the entrapped air. This 
pressure would either puncture the 
paint film with a myriad of minute 
holes, thus permitting movements of 
moisture as before, or, in the case of 
some of the asphalts, cause them to 
blister. The remarkable thing about 
these blisters was that the asphalt 
film was actually split, with one part 
remaining fast to the surface of the 
concrete, showing that the strength 
of the bond exceeded the tensile 
strength of the film. Iron treatments 
had little effect in sealing the surface, 
the only difference being that the 
paints did not fail so quickly as on 
untreated concrete. Some success was 
had using special paints with a rubber 
base, but for severe conditions the 
only remedy found entirely satisfac- 
tory was to apply a cement mortar 
plaster to the surface prior to 
painting. 

Where conditions are favourable, a 
very satisfactory method of water- 


proofing concrete surfaces is by the 
use of a plaster coat of cement mortar. 
It cannot be applied in locations 
where there is active seepage, unless 
the seepage is collected and drained 
away. Well applied, it should with- 
stand considerable pressure once it 
has set, so that frequently the drain- 
age system put in during application 
can be plugged. The success of any 
plaster job depends on the prepara- 
tion of the surface, the way the mor- 
tar is applied and its subsequent cur- 
ing, and it is useless to put any but 
experienced men on this class of work. 

The Commission has used cement 
mortar in this way with entire suc- 
cess. One job in particular was a 
very wet underground tunnel that had 
to be used as a passageway. It was 
waterproofed with cement mortar and 
after a period of curing was decorated 
with an oil paint. No difficulty from 
saponification was experienced. 

A difficult waterproofing problem is 
to prevent moisture passing through 
cracks from the outside to the inside 
of a thin concrete, gunite or plastered 
wall. If the cracks are structural, of 
appreciable width and few in number, 
the most satisfactory way is_ to 
groove, caulk and point them. Where 
they are numerous, such as shrinkage 
cracks over the reinforcement in a 
thin wall, it is impracticable to treat 
them in this way. Here a coating of 
cement paint will frequently seal the 
cracks, or the same result can be had 
by using raw linseed oil. The linseed 
oil has the advantage that no curing 
or after treatment is required, as 
with the cement paint, but it will give 
a yellowish cast to the surface for a 
time. It will have to be repeated 
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periodically, say every three to five 
years and it is only applicable to walls 
that are normally dry and not in con- 
tact with the ground or other continu- 
ous source of moisture. Where it can 
be used it is very effective. 


It might seem that the use of lin- 
seed oil as recommended here, is in- 
consistent with the previous state- 
ments regarding transparent water- 
proofings. It is probable that some of 
the commercial waterproofings would 
be satisfactory if used in this way, 
but they are more costly. Why linseed 
oil has proved so satisfactory is a 
matter of speculation. In the author’s 
opinion, it is because of its great 
penetrating power. It goes deep into 
the cracks, it contains nothing to be 
filtered out in its passage and once in 
the concrete, it either sets up and fills 
the crack or, if it should saponify, the 
soaps formed act as a seal. 


Raw and not boiled linseed oil 
should be used for this work. Boiled 
oil is more viscous does not penetrate 
as deeply and leaves an unsightly sur- 
face. Boiled oil is, however, fre- 
quently recommended as a sealing coat 
where the surface is later to be 
painted. 


The passage of water through con- 
struction joints and structural cracks, 
especially if it is under pressure, is 
another problem of great difficulty. 
The logical place to stop a flow of 
water is at its source but it is not al- 
ways practicable to unwater a struc- 
ture to do this and even if it is, it 
still may be impossible to determine 
exactly where the flow originates. 
This is particularly true where there 
are intersecting vertical and horizon- 
tal joints, for one may feed the other, 
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and the water may and often is travel- 
ling long distances before it appears 
at a surface. A further complication 
results where there are structural 
movements at the joint to be water- 
proofed. 


CAULKING 

Many methods have been tried in an 
attempt to solve this problem. Where. 
the concrete is not subjected to freez- 
ing temperatures and the joints are 
narrow, seepage can be stopped at its 
exit from the concrete by caulking. 
In this case, the first step is to localize 
the seepage by the installation of a 
drainage system to collect and remove 
the water. Then the crack or joint 
Should be channeled or chased and 
thoroughly cleaned. If the cracks are 
narrow and can be cut out, they may 
be caulked with oakum and sealed 
with either cement or bituminous 
mortar, but it is a waste of effort to 
use cement mortar for this purpose if 
there are structural movements in the 
concrete. This method is applicable 
where the seepage is under consider- 
able head and, carefully done, it has 
been found satisfactory. Frequently, 
the first attempt at any one point will 
be unsuccessful, but a skilled and 
patient workman will ultimately get 
ajopeiC hig. 1)% 

A variation of this method is to 
place a little plastic asphalt at the 
bottom of the channel before the oak- 
um is driven in or to use two layers 
of oakum with an asphalt ribbon be- 
tween. The asphalt plastic should 
be used sparingly, especially if the 
pointing is done with a bituminous 
mortar, for there is a tendency, if 
the repair is liable to summer tem- 
peratures, for the oil in the asphalt 


174 


THE BULLETIN 


WNIT HY DRO-ELECTRIC POWER COMMISSION OF ONTARIO IillIIINULIIIIIUIUIIINUIIIUUUNIEIEITIIUNEUUEtE 


Primed with cut- 
back asphalt. 


Fig. 1—Method of caulking cracks 
against pressure. 


to soften and bleed past the mortar at 
its contact with the concrete and so 
loosen the seal. 

Proprietary compounds of rubber 
and asphalt have been used with great 
success but they are expensive and 
tricky. They cannot be melted, they 
must be applied hot and worked into 
the groove with tools. The surfaces to 
which they are to bond must be dry, 
and, for best results, should be primed 
with a cut-back asphalt. 

The same methods are applicable 
where the seepage is to be cut off at 
its source but, of course, no drainage 
is required. In many cases, the oakum 
may be omitted although its use will 
result in a more reliable job. 

The only sure way of waterproofing 
seeping cracks or joints exposed to 
frost, is by cutting the water off at 
its source. Any drainage system that 
may be installed will freeze and put 
pressure on the caulking, and even 
where the caulking will stand the 
pressure, it will be forced out by the 
freezing of water trapped behind it, 
nor is it practicable to caulk at a 
depth sufficient to prevent such freez- 
ing. 


Another reason why this type of 
repair is not always effective is that, 
where the seepage exists, there is a 
tendency for the moisture to spread 
into the adjacent concrete by capillary 
action giving a zone of saturated con- 
crete that is susceptible to frost ac- 
tion. If trouble of this type has oc- 
curred, the caulking of the joint will 
not stop the capillary movements of 
moisture or the deterioration of the 
concrete. 

A simpler problem is the water- 
proofing of cracks or joints to protect 
them against the effects of weathering. 
If there are no structural movements 
to contend with, they can be grooved 
and filled with cement mortar, using 
methods described under patching to 
insure the bonding of the new con- 
crete to the old and to prevent shrink- 
age of the mortar from the sides of 
the groove. Bituminous mortar, 
roofing plastics or emulsified asphalt 
may be used for the same purpose but 
in the case of the latter some difficulty 
may be experienced where it is sub- 
jected to low temperatures since it 
then becomes brittle. With any of 
the last three, it is necessary, for best 
results, to prime the surfaces of the 
prepared groove with a cut-back or 
thin emulsified asphalt. 


GROUTING 

The Commission has experimented 
with pressure grouting of horizontal 
joints in gravity walls but the results 
have not been satisfactory. In the 
first place, it was found that even 
with a very thin grout, the cement 
travelled only a snort distance from 
the grout holes before it filtered out 
and the hole plugged. It might have 
been possible to have forced the cement 
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farther, if higher pressures could 
have been used, but the latter would 
have involved the risk of lifting the 
section of wall above the joint. The 
method had other disadvantages. Even 
if a row of holes was grouted to form 
a watertight zone along the horizontal 
joint, the intersecting vertical joints, 
not being watertight, allowed seepage 
to reach the former back of where it 
had been sealed. An attempt was 
made to close the latter by drilling a 
vertical hole along the joint near the 
upstream face, which was to be filled 
with asphalt, but if there were any 
difference in the hardness of the con- 
crete on either side of the joint, the 
hole could not be drilled straight and 
the attempt would have to be aban- 
doned. 


PATCHING AND PLASTERING 

Patching, in the sense that it is 
used in this paper, refers to the re- 
placement of small areas or volume of 
concrete. Ignoring for the moment 
the preparation of the area to be 
treated, the success of any patch will 
depend largely on overcoming the 
tendency of the concrete to shrink 
after placement, and on securing a 
bond to the parent concrete. 

Many methods of patching, claimed 
to overcome the twin evils of shrink- 
age and poor bond, have been put for- 
ward from time to time and almost 
every cement worker will have some 
way that he claims will absolutely 
assure success. In so far as the first 
is concerned, preshrinkage of the 
mortar has been found very effective. 
This is done by mixing it well ahead 


of use and letting it stand. The time 
required to obtain the necessary 
shrinkage varies with different 
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cements, temperatures and mixes, and 
can best be determined by experiment. 
Once shrunk, the mortar should be 
used without the further addition of 
water. 

There are on the market materials, 
which when added to mortar or con- 
crete, are claimed to counteract the 
effects of shrinkage. The author has 
examined several jobs in which they 
were used. With some, no cleavage 
between the mortar and the old con- 
crete was found and the patch was 
tight; but with others using the same 
admixtures, it was observed that 
shrinkage had not been entirely elimi- 
nated and the patch had pulled away 
slightly from the parent concrete. As 
a whole, the results observed were no 
more satisfactory than those obtained 
by preshrinking the mortar. 


There are several ways of insuring 
a good bond between the patch and 
the parent concrete. One frequently 
used, is to sprinkle dry cement on the 
wetted surface just before applying 
the patch material; another, is to 
throw the mortar forcibly onto the 
prewet concrete. Whatever the sys- 
tem used, the important thing is to 
get an intimate contact between the 
new and the old materials throughout 
the area to be patched. 

The method of bonding most favour- 
ed in the Commission’s work, is to 
prepare the surface by brushing in 
successive coats of a thick cement 
grout. Each coat is allowed to dry 
until it becomes tacky to the touch be- 
fore the next is applied. From three 
to five applications of grout are used, 
followed by the patch material well 
trowelled into place. This method is 
slow but it gets results and, where 
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the colour of the patch and the ccn- 
crete are matched, patches can be 
made thereby that will almost defy 
detection. 

If unsightly patches are to be 
avoided, it is necessary to match their 
colour to the concrete. If the aggre- 
gates and the cement in the two are 
similar, this may easily be done by 
using the same proportion of each as 
was used originally. If different 
materials have to be used, some ex- 
perimentation will be necessary to get 
the same colour after the patch has 
dried out. 

Finally, the patch should be thor- 
oughly cured by keeping it covered 
with a damp cloth or otherwise wet 
for several days after being placed. 
Neglect of this simple precaution will 
defeat all the care taken in the pre- 
paration and workmanship. This can- 
not be emphasized too strongly. 


Patching over large areas of shallow 
depth would be described more prop- 
erly as plastering. In these cases the 
same methods apply as were described 
for patching. Surfacing to an average 
depth of approximately one inch and 
less has been done successfully, fol- 
lowing the method of the Commission. 
However, unless skilled workmanship 
is used, the results are likely to be 
disappointing and the author does not 
advocate plastering for the restora- 
tion of surfaces, if it can be avoided. 


An important factor in the success 
of patching is the preparation of the 
area or cavity to be restored. All loose 
and decayed material should be re- 
moved, the edges of the patch should 
be trimmed vertically to the surface 
or slightly undercut, and the surface 
of the concrete should be thoroughly 


cleaned of all dust and loose material 
by flushing with water. If compressed 
air is available, it may be used to 
advantage in addition to the water for 
cleaning the surface. The area to be 
treated should be well soaked a short 
time before applying the concrete but 
there should be no pools of standing 
water or excess moisture present when 
the patch material is placed and, while 
the surface should be wet, some of the 
natural suction of the old concrete 
should remain. 

Where large areas or masses are to 
be restored or protected, the methods 
so far described are no longer ade- 
quate and the operation becomes es- 
sentially a major repair. Work of this 
kind requires not only the restoration 
and protection of the concrete and the 
removal of the causes for the deteri- 
oration but, frequently, the strength- 
ening of the structure or the making 
of alterations thereto. It is not the 
purpose of this paper to consider the 
latter type of work, except to indi- 
cate that sometimes it is the govern- 
ing factor in any decision as to 
methods to be adopted in making re- 
pairs. 

Practically speaking, there is a 
choice of but two methods for the 
restoration and protection of large 
masses of concrete. The one, is to use 
reinforced mortar, pneumatically ap- 
plied; and the other, ordinary concrete 
made, placed, and cured according to 
standard practice. The two may be 
used in combination on one job, but 
they remain. distinctly different 
methods of treatment. 


PNEUMATICALLY APPLIED MORTAR 
Pneumatically applied mortar has 
been used for the repair of concrete 
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for many years and on a variety of 
structures, and is a recognized method 
of repair. It has the advantage of be- 
ing easily applied over large areas and 
to require but a limited amount of 
equipment. It has the disadvantage 
of having to be put on in thin layers 
and, if there is any depth to be built 
up, it requires many successive appli- 
cations to complete the job. It has 
the further disadvantage that it has 
to be applied with great skill and its 
success is largely dependent on one 
workman, the nozzle operator. Lamp- 
recht has described in some detail* 
the methods to follow and the pre- 
cautions to be observed in using pneu- 
matically applied mortar, and they 
will not be repeated here. 

The author has examined many 
structures where pneumatically ap- 
plied mortar has been used. Almost 
without exception the mortar surfaces 
have been found cracked and, in many 
cases, carbonate deposits are present, 
indicating a movement of water 
through these cracks from behind. 
However, the direct passage of water 
through the mortar itself, is conspicu- 
ously absent. Where no reinforce- 
ment has been used, areas will fre- 
quently be observed in which the 
mortar has spalled from the concrete 
below or is loose, but there are a few 
jobs where it is intact and in good 
shape. Even where the mortar has 
been reinforced and dowelled accord- 
ing to the best practice and where the 
job has been well handled, areas of 
appreciable extent have been found 
separated from the concrete below. 

5J. Lamprecht — Concrete Restoration in 
Water Impounding Structures—Journal, Amer. 
Concrete Inst., May-June, 1936. Proceedings, Vol. 
32, p. 532. 
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Whether or not this lack of bond is 
due to poor workmanship or some 
other cause is not entirely clear from 
the author’s observations. At first 
he was inclined to believe the former, 
but more recently he has felt that 
there was a strong possibility that in 
many cases, the mortar came away 
from the concrete after the work was 
completed, for far too many jobs, 
which had been done by skilled and 
responsible people and under com- 
petent supervision, had this fault. 
Recently, the Commission used both 
reinforced and unreinforced mortar 
applied pneumatically, on two struc- 
tures and every square foot of each 
was inspected by tapping with a ham- 
mer and found properly bonded. These 
jobs will be reinspected periodically 
and if any breaking of the bond is 
discovered, there will be no question 
but that it occurred after the con- 
crete went into service. 

In the majority of structures ex- 
amined, pneumatically applied mortar, 
in spite of its cracks and its occasional 
lack of bond, may be said to be serving 
its intended purpose reasonably well. 
While most of the structures inspected 
have been less than ten years old in 
these as yet its faults do not seem to 
have reduced its effectiveness to any 
great extent. 


REPLACING WITH CAST CONCRETE 

Ordinary concrete offers advantages 
in many types of repairs and hence 
is widely used for this purpose. It is 
particularly applicable where major 
restorations, additions or changes are 
to be made. Its use in these cases 
differs in no way from standard prac- 
tice. As with any concrete construc- 
tion, it should be made of sound mate- 
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rials, correctly proportioned, thorough- 
ly mixed, and it should be handled and 
placed without segregation. Finally, 
it is most important that it be prop- 
erly cured. These requirements and 
the reasons for them have been dis- 
cussed so often in the technical litera- 
ture that they need not be repeated 
here. 

The principal difference between 
the use of concrete in ordinary con- 
struction and in repair work is in the 
attention that has to be given to the 
preparation of the concrete to which 
the new is to be bonded. It is of the 
utmost importance that all decayed and 
defective material be removed from 
the sections to be restored, and that 
the surfaces be so prepared that the 
new concrete will knit with the old. 
In so far as bonding is concerned, 
the methods described under patching 
have been found satisfactory, but 
where it is necessary that the new 
concrete share the load, it should be 
reinforced and dowelled to the old to 
insure their acting as a unit. 


PREPARATION FOR REPAIRS 

It is not always easy to determine 
just how much of the deteriorated con- 
crete needs to be cut away. In many 
cases, if an attempt were made to 
remove all material that was in any 
way weakened, little or none would 
be left; but where the old concrete is 
to be encased by the new, it is not 
necessary that the former should be 
removed until there is no further 
evidence of deterioration, provided 
that all loose material has been 
eliminated. Where the old and new 
concretes are to form a junction at a 
surface exposed to the weather or 
other adverse condition, it is import- 


ant that the old concrete be perfectly 
sound or else it will be found that in 
a few years, deterioration will have 
taken place behind the repair. Many 
instances of this kind may be observed 
in examining reconditioned structures. 

The proper preparation of the old 
concrete to receive the new is, of 
course, just as necessary with pneu- 
matically placed mortar as with con- 
crete; but with the former, the prob- 
lem is more often that of preparing 
large, rather than local areas. Here 
again, it does not seem necessary to 
remove all deteriorated concrete pro- 
vided the loose and decayed material is 
eliminated. But a good surface to 
which to bond the mortar is necessary 
and should be provided. 

A method that has been used by the 
Commission in preparing plane sur- 
faces of large area, is to chip with a 
narrow tool, shallow grooves three to 
four inches apart in both directions 
after the manner used by stone 
masons in trimming stone. A narrow 
chisel is better for the purpose than 
a broad one. The areas left between 
the grooves will usually spall as the 
second series of cuts is made, leaving 
a fresh surface for the application of 
the mortar or concrete. 


ELIMINATING SHRINKAGE 

One of the difficulties met with in 
casting in a new piece of concrete is 
to take care of shrinkage and prevent 
cracks forming between the old and 
new, especially along the top edge. If 
the volume of the piece to be cast is 
not too great so that it is possible to 
preshrink the concrete as described 
under patching, little difficulty will be 
experienced in this connection. If 
preshrinking is not practicable, the 
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best way to provide against excessive 
shrinkage is to have the concrete as 
dry as it can be placed. This, combin- 
ed with the proper preparation of the 
surface and a sufficient period of 
curing, will usually result in a satis- 
factory joint. 

A method that can sometimes be 
used where shrinkage has to be abso- 
lutely eliminated is to dry-pack using 
a mortar or concrete of a very low 
water content. For setting machinery 
or column bases, for underpinning or 
similar work, a 1:2 or 1:21%4 mortar 
will be found satisfactory. It should 
be mixed with just sufficient water to 
hold it together when tightly squeezed 
in the hand. This mortar is placed 
by tamping or ramming vigorously 
and, of course, it should be thoroughly 
cured. Concrete can be_ similarly 
handled but the general practice of 
the Commission has been to use cast 
concrete to within three or four inches 
of the member to be supported and to 
dry-pack the space left after the form- 
er has sufficiently hardened. 


(To be continued.) 
ins 


Muscle Power vs. Elec- 
tricity 

Pedalling a bicycle in a _ six-day 

race appears a most gruelling test of 

muscle power, yet a single rider, if 

he were able to keep going day and 

night without a stop, would exert 


energy only equivalent to about 25 
cents worth of electricity. 

This was revealed when some of 
the racers competing in a six-day race 
in Madison Square Gardens tested 
their strength on a special bicycle 


built to accurately measure the muscle 


power of the riders. The best record 
was made by Alfred LeTourner, mem- 
ber of the French team. After hard 
riding for one minute, he succeeded 
in generating .0018 kilowatt-hours. 
Had he continued this pace without a 
stop for the entire six days, he would 
have generated 15.55 kilowatt-hours. 
The best any rider could show on a 
sprint was enough electricity to light 
two 100-watt lamps, but none could 
hold this rate more than five seconds. 

The moral is obvious: ‘Don’t use 
muscle power for your household 
tasks when electricity can do the job 
for you, so easily and cheaply.”—Win- 
nipeg Hydro News. 
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“More Than 


ORE people every day are 
realizing that their elec- 
tric bill is not just a bill 
for lighting — more than 

that, it is a bill for cooking, refriger- 
ation, water heating, house cleaning 
and many additional conveniences and 
comforts in the modern home. And 
when they compare their electric ser- 
vice bill with what it cost them in 
money, time and labour to do these 
tasks non-electrically, they all agree 
that their electric bill, regardless of 
its amount, represents a Saving over 
previous methods and, moreover, is 
now the smallest item in the house- 
hold budget. 

Thus when the relative insignifi- 
cance of the electric bill is taken into 
consideration, in addition to the high 
quality of the service received, it is 
not surprising that the majority of 
American citizens see no justification 
for the dither about the so-called high 
cost of electricity. 

Mrs. Ivan L. Bigeler, a customer 
of the Pacific Gas and Electric Com- 
pany at 5474 Manilla Avenue, Oak- 
land, California, might well be speak- 
ing for the majority of housewives in 
America when she says: 

“My electric bill is not just a light 
bill. It covers more items for com- 
fortable, healthy and happy living 
than any other bill we get. 


a Light Bill” 


that the electric bill, low as it is, pays 
for: 

“Fast, easy and excellent cooking 
with a simply-regulated range. 

“Heat that is quick, automatically 
controlled, clean and healthful. 

“Refrigeration that’s better, surer 
and more economical than the old 
type. 

“The joy and comfort of abundant 
hot water at all hours. 

“Perfect laundering without work, 
by means of the washing machine and 
ironer. 

‘“Housecleaning rapidly and thor- 
oughly done by the vacuum and floor 
polisher. 

“An effortless method of sewing, 
mending and darning with the mod- 
ern sewing machine and its many at- 
tachments. 

“Several attractive appliances that 
make delightful refreshments for 
guests. 

“Entertainment and amusement via 
the radio, electric trains and games. 
“The accuracy of electric clocks. 

“The convenience of heating pads, 
hair driers, vibrators and many more 
‘gadgets’. 

“And, of course, a lot of light. 

“So, considering the matter from 
every angle, we feel that our electric 
dollar buys more real service than any 


“A few years ago our home was dollar we spend.” — Public Service 
made ‘all electric’ and now I realize Magazine. 
INGDIC34! 
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Our Satellite, the Moon 


HE most friendly of celestial 

bodies is our Moon, coming 

around regularly every month 

and spending two weeks with 
us in our evening sky on each occa- 
sion. It is, of course, the nearest of 
these bodies and, next to the Sun, the 
most conspicuous. 

Ancient peoples called the moon the 
“Queen of Heaven” created “to rule 
the night” and it was considered re- 
sponsible for the growth of the crops 
and production of the harvest. The 
appearance of a new moon was the 
beginning of a new month and this 
was a time for offering sacrifices and 
expecting special blessings. 

The moon has always been an object 
of both popular and scientific interest 
and its rapid movement amongst the 
stars must have been noticed at a 
very early date. The dark spots on 
its surface were thought to be blem- 
ishes due to the sins of the people on 
this earth, and many are the imagined 
figures formed by these spots,—for 
example, the face, the cow, the crab, 
and the lady in the chair. The most 
popular of these figures, however, was 
“the Man in the Moon,” Fig. 1,—the 
man who was punished with death for 
gathering sticks on the Sabbath Day 
(Numbers 15:32) and sent to the 
Moon where the inhabitants of the 
earth could look at him forever. 

The moon has a diameter of 2,160 
miles and appears practically spheri- 
cal. Its distance from the earth 
varies from 222,000 to 253,000 miles, 
and it makes a complete revolution 
around the earth in one_ sidereal 
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Fig. 1—“The Man in the Moon.” The 

man supposedly punished with death 

and deported to the moon for gather- 
ing sticks on the Sabbath Day. 


month,—an average period of 27 days, 
7 hours, 43 minutes, 11.5 seconds. Its 
orbit is inclined 5°-9’ to the plane of 
the earth’s orbit. 

The synodic, or lunar month,—from 
new moon to new moon,—is some- 
what longer than the sidereal month, 
however, for while the moon is revolv- 
ing around the earth, our planet 
itself is moving forward on its orbit 
and the moon then must make about 
390 degrees of revolution, instead of 
only 360 degrees, from any phase 
until it returns to the same phase 
again. The lunar month, therefore, 
has an average length of 29 days, 12 
hours, 44 minutes, 2.8 seconds. 


The phases of the moon, Fig. 2, are 
most striking and add variety to the 
appearance of our satellite as there 
is a change from each night to the 


next. After conjunction with the 
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. The new moon, showing sharp horns or cusps. 
. The first quarter moon, seven days old. 
. The full moon, showing the dark spots. 
d. The old moon, the darker part being illuminated by sunlight reflected 
from the earth’s surface. 


ao 8 


sun,—passing the sun,—there is first 
the new moon, the thin crescent with 
sharp horns, or cusps, Fig. 2a, which 
appears in the western sky just after 
sunset. It grows thicker, without 
any appreciable change in diameter, 
until it is a half disc, the “first quar- 
ter’ or seven-day-old moon, Fig. 2b. 
It is now in the southern sky but con- 
tinues increasing, through the ‘“‘gib- 
bous” or bulged phases, until it be- 
comes full, Fig. 2c, and rises in the 
east as the sun sets in the west. Af- 
ter this, it decreases through the gib- 
bous phases, but with the bulged side 
facing east, instead of west, and on 
through the decrescent phases, Fig. 
2d, to again become a new moon a 
few days later. 

When very new, or very old, the 
outline of the whole moon and some 
dark spots may often be seen, Fig. 2d. 
Here the surface, other than the 
crescent, is illuminated by sunlight 
which has been reflected from the 
earth’s surface. This then is known 
as the “earth-lit’”? moon. 

As the period of rotation of the 
moon on its axis is precisely the same 


as its period of revolution around the 
earth: a remarkable coincidence, it al- 
ways presents the same side to our 
view. Some minor variations, known 
as “librations’, are observed, how- 
ever, as the moon appears to be oscil- 
lating slightly, first showing a little 
more at one edge and then more at 
the other, but this phenomenon is ap- 
parent only for the rate of rotation 
is constant. The illusion is due to 
the varying velocity of travel of the 
moon on its orbit and also to the in- 
clination of its axis. 

There is forty-one percent of the 
moon’s surface which is always fac- 
ing the earth and can be seen if il- 
luminated. An equal area on the far 
side is never seen from the earth. 
The remaining eighteen percent of 
the surface appears intermittently as 
the result of the librations. 

The moon has little or no atmos- 
phere; no clouds appear and there 
are no refractive  effects,—colour 
changes or apparent delay in mo- 
tion of a star as it disappears at the 
moon’s edge. For this reason too, 
surface details of the moon can be 
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Fig. 83—The northern part of the 

moon showing craters and mountain 

ranges, and also plains which were 
thought to be seas. 


Fig. 4—The crater Copernicus, 56 
miles wide, and surrounding region. 
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Fig. 5—The southern part of the 
moon showing a confusion of craters, 
including Tycho which is the centre 
of a system of rays giving the moon 
the appearance of am orange. 


quite clearly seen and there appear 
to be many mountains and volcano 
craters, Figs. 3, 4 and 5. Several 
craters evidently are about the same 
size, 50-60 miles in diameter, but 
others are as wide as 140 miles. Some 
of the mountains are as much as 
16,000 ft. high. A few cracks and 
crevices also are observed. 

These formations which appear as 
craters are subjects of considerable 
conjecture. How were they formed? 
If actually volcanos, then how can 
their great size be explained? On 
the other hand, possibly large meteors 
have struck the moon when it was in 
a plastic state and these, while bury- 
ing themselves, would cause the rings 
which have now solidified. This may 
be the explanation, but if so, it is 
difficult to understand how these me- 
teors have all met the moon radially. 
Only in a very few locations is there 
evidence of meteors having struck 
tangentially. 
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Fig. 6—The moon entering the earth’s shadow at the beginning of a total 
eclipse,—a series of photographs, left to right, taken 
at five minute intervals. 


The moon is a dead body; no 
changes in surface features have ever 
been noted and it apparently is en- 
tirely devoid of life of any kind. 
Being a small body, the gravitational 
attraction at the surface is small,— 
about one-sixth of the attraction at 
the earth’s surface. The moon makes 
its influence felt on the earth, how- 
ever, for it is the controlling force in 
the generation of the tides,* and also, 
the position of the moon must be 
taken into account in the adjusting 
of very high grade chronometers. 

As the chief actor in both solar and 
lunar eclipses, the moon arouses 
fears in the superstitious, is enshroud- 
ed in mystery for the multitudes of 
interested observers, and _ provides 
welcome diversion to the astronomers. 

*Tides and Tidal Rivers, 
page 147. 


*Celestial Eclipses, 
187. 


Bulletin, April, 1938, 


Bulletin, June, 1935, 


There are many lunar myths but 
not much foundation for them. There 
is, for example, no support for the 
thought that the moon’s phases affect 
the weather or crops, or that “wet” 
and “dry” new moons,—according as 
the moon by its inclination would, or 
would not, “hold water,’—bring cor- 
responding conditions, for the posi- 
tion of the horns of the moon can be 
predicted through a thousand years 
to come but no one can foretell the 
weather even a week ahead. Never- 
theless, we hear that “sharp horns 
do threaten windy weather,” that the 
times of new or full moon are “most 
favorable’ for commencing a new 
business enterprise and that it is 
“unlucky” to first observe a new moon 
through glass,—and we disregard 
these sayings, but nothing harmful 
seems to happen.—-F.K.D. 
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‘Safety in Electrical Test 
Departments 


N account of a fatal accident 
which occurred compara- 
tively recently on _ the 
electrical test floor of a 

manufacturer of power equipment in 
the Province of Ontario and consider- 
ing the recommendations of the 
Coroner’s jury on this case, the 
Inspection Department and Labora- 
tories have studied conditions found 
in several such test departments and 
have prepared the following set of 
rules to promote greater safety in 
testing electrical equipment. Manu- 
facturers of electrical devices, power 
equipment, cables and conductors, who 
do electrical testing, and also shops 
which repair and test such equipment 
are asked to give these rules a thor- 
ough trial for a period of six months 
and then to submit to the Commis- 
sion any comments or criticism which 
they may have regarding either the 
rules or their application. 


GENERAL RULES FOR SAFETY 
IN ELECTRICAL TEST DEPARTMENTS 


1. Each test shall be conducted under 
the definite supervision of one man, 
who shall be appointed by, and re- 
sponsible to the test foreman, and 
shall be thoroughly familiar with 
the test circuits and methods of 
test. He shall assign duties to the 
other testmen, inspect circuits and 
connections, and also know where 
all other testmen are located and 
warn them of conditions affecting 
safety, before any test circuits are 
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made alive. He shall be account- 
able for the safety of both person- 
nel and equipment during the test. 


Any testman, leaving the test area 
while a test is in progress, and 
later returning thereto, shall 
not take further part in such test 
until he has reported to the test- 
man-in-charge and has been advis- 
ed that it is safe for him to pro- 
ceed. 

There shall be a system of signals, 
thoroughly understood by all test- 
men, and such signals shall be 
used only in the conducting of 
tests. Test circuits shall be made 
alive only by, or on the proper 
signal from, the testman in charge 
of the particular test. 

The boundaries of test floors shall 
be marked off by walls, partitions 
or permanent fences, with possibly 
some temporary fences also, all 
fences to be painted bright red as 
warning of a danger zone and, in 
addition, red lamps mounted on 
these fences, preferably near the 
entrances, shall be lighted while 
any tests are being conducted on 
the test floors. As further precau- 
tions, doors, gates, etc., by which 
employees would enter the test 
floors, shall be locked, or otherwise 
kept securely closed or guarded 
while electrical tests are in prog- 
ress, and “Danger” signs shall be 
conspicuously displayed. 

The arrangement of test panels, 
tables and equipment being tested 
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From Dr. 


switches are visible from the 
equipment under test and also that 
that equipment is easily within 
sight of the testman standing at 
the test panel, and not behind his 
back, as he prepares to read the 
measuring instruments. Adequate 
space shall be provided around 
testing equipment, and also around 
equipment which is being tested. 
Switches controlling test circuits 


shall be of suitable types. 


All test equipment shall be ground- 
ed in accordance with the require- 
ments of the Canadian Electrical 


BE 


shall have metal frames well 
grounded in accordance with good 
grounding practice. Testing equip- 
ment shall be properly protected 
and carefully maintained in safe 
condition, and no part of the active 
test floor shall be used as a storage 
area for small test equipment. 
Test leads shall be disconnected 
from terminals and be cleared from 
the test floor as soon as tests are 
completed. 

An approved method of resuscita- 
tion from electric shock shall be 
practised periodically by all test- 
men under a qualified instructor. 


BPO 


From John Wesley's Journal, 
Saturday, February 17, 1753 


Franklin’s letters I 


learned: 


he 


That electrical fire (or aether) is 
a species of fire infinitely finer 
than any other yet known. 


That it is diffused and in nearly 
equal proportions, through almost 
all substances. 


That as long as it is thus diffused 
it has no discernible effect. 


That if any quantity of it be col- 
lected together, whether by art 
or nature, it then becomes visi- 
ble in the form of fire and inex- 
pressibly powerful. 


That it is essentially different 
from the light of the sun, for it 
pervades a thousand bodies which 
light cannot penetrate and yet 
cannot penetrate glass, which 
light pervades so freely. 


6. That lightning is no other than 


electrical fire collected by one or 
more clouds. 

That all the effects of lightning 
may be performed by the arti- 
ficial electric fire. 

That anything pointed as a spire 
or tree attracts the lightning just 
as a needle does the electrical 
fire. 

That the electrical fire dis- 
charged on a rat or a fowl will 
kill it instantly, but discharged 
on one dipped in water, will slide 
off and do it no hurt at all. In 
like manner, the lightning which 
will kill a man in a moment will 
not hurt him if he be thoroughly 
wet. 


What an amazing scene is here 
opened for after ages to 
upon. 


improve 
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Carl Kranz — Kitchener 


Carl Kranz, former Mayor of 
Kitchener and a member of the 
Kitchener Public Utilities’ Commis- 
sion for twenty-four years, died sud- 
denly following a heart attack, on 
Tuesday, May 3rd, 1938, aged 68 
years. In the death of Mr. Kranz, 
Kitchener has lost one of its outstand- 
ing citizens who gave many years of 
public service to the community. 


Mr. Kranz was a native of Kitch- 
ener, and spent his early life working 
in his father’s store, where he became 
interested in the fire insurance busi- 
ness. Later he severed his store con- 
nections and established an insurance 
agency which developed into a well- 
known business and operated under 
the name of Carl Kranz Limited. For 
many years he was a director of the 
Economical Mutual Fire Insurance 
Company, being vice-president at the 
time of his death. 

In 1902 he entered the Town Coun- 
cil and after serving two years as 
alderman became mayor in 1904 and 
1905. He was deeply interested in the 
movement that led to the municipality 
taking over the electric and gas plants 
about 35 years ago. He was elected 
to the Public Utilities Commission in 
1913, where he served continuously to 
the end of 1932. In 1935 and 1936 he 
returned to the Commission, making, 
in three periods, a total of service on 


' the Commission of twenty-four years. 


Besides his associations in the 
insurance business and municipal 
affairs, Mr. Kranz was vice-president 
of the Blue Top Brewing Company, 
Limited, and vice-president of the 
Tavistock Milling Company, Limited. 
He was actively interested in music 
and sports and took part in the work 
of a number of benevolent societies. 

Surviving him are his widow, one 
daughter and three grand-children; 
and also one brother and one sister. 
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O.M.E.A. and A.M.E. U. 


Convention 


At Bigwin Inn, Muskoka 
On July 5th and 6th, 1938 


Convention Sessions to be held jointly by the two Associations. 


TUESDAY, JULY 5th, AT 9.30 A.M. 


"Load Building'"—Addresses by one of the Commissioners of the Hydro-Electric 
Power Commission of Ontario, and by J. W. Sanger, Chief Engineer, City 
of Winnipeg Municipal Hydro-Electric System. 

Evening at 6.30 


Convention Dinner Address: "Some of my experiences in the Frozen North" 


(illustrated), by M. A. Mahoney, Ottawa. 


WEDNESDAY, JULY 6th, AT 9.30 A.M. 


Paper—''Metering," by E. G. Ratz, Meter and Relay Engineer, Canadian West- 
inghouse Company, Limited, Hamilton. 


Paper—"'CBL Transmitter at Hornby, Ont.'' by a representative of the Canadian 
Broadcasting Corporation. 


Paper—''Electricity on the Highway" by R. E. Jones, Assistant Engineer, Distribution 
Section, Electrical Engineering Department, Hydro-Electric Power Com- 
mission of Ontario, Toronto. 


A.M.E.U. Accounting Session 
WEDNESDAY, JULY 6th, AT 7.30 A.M. 


Breakfast meeting arranged by the Committee on Accounting and Office 
Administration. 


HOTEL RATES 


First and Second Floor Rooms, $7.00 per day per person. 

Third Floor West (baths) $6.00 per day per person. 

Third Floor East (no baths) $5.50 per day per person. 

Ferry charge 25 cents return. Garage fee 50 cents per night. Free parking. 
If Delegates arrive early, these rates in force from Sunday, July 3rd. 


ENTERTAINMENT FOR THE LADIES GOLF, TENNIS AND BOWLING FREE 
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The Rehabilitation of the 
Ontario Power Plant of the 
Hydro-Electric Power 
Commission of Ontario 


By Engineers of the Operating Department, H.E.P.C. of Ont. 


N January 26, 1938, the worst 
ice blockade of which there 
is any record occurred in 
the Niagara river between 

the Falls View bridge and the falls. 
The ice and water rose to a height of 
50 ft. above its normal elevation and 
inundated the Ontario Power Plant, 
a 180,000 h.p. development, of the 
Hydro-Electric Power Commission of 
Ontario, with devastating effect. <A 


mixture of ice and water which en- 
tered the building by the upstream 
windows and the air intake of the 
powerhouse flowed into the plant, sub- 
merging all equipment located below 
the level of the crane rail. Twenty- 
four hours later the river level had 
receded sufficiently to permit the 
water to be drained from the building 
leaving in its wake about 7,000 tons 
of ice in the form of a tremendous 


Fig. 1—The interior of the powerhouse, facing the down-stream end, 
after the water had receded. 
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wedge, the full width of the power- 
house, thirty feet high on the up- 
stream, or south end, tapering to 
practically nothing at the down- 
stream, or north end. (Fig. 1). 

While the water was in the build- 
ing, some 15,000 gallons of oil from 
the bearings, the governor pressure 
system, and the transformers rose to 
the surface and, as the water receded, 
was deposited over everything which 
had been submerged. 

The first task under the plan for re- 
habilitation was to provide for the 
ingress and egress of trucks, as the 
ice jam had completely blocked the 
only means of access to the plant; viz., 
the road which extends from the park 
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elevation down the side of the cliff to 
the level of the powerhouse main 
floor at the north end of the building. 
An entrance was effected by means of 
a large drag line shovel which was 
used to excavate a cut through the ice 
blocade wide enough to permit trucks 
to pass to and from the powerhouse. 
As soon as the road to the power- 
house had been cleared, a % ton gaso- 
line-driven shovel was moved in and 
the removal of ice was begun. Later, 
another shovel and more trucks were 
added. The ice which had lodged in 
the building consisted of fragments 
about 6 in. thick and under the effect 
of colder weather following the flood 
it had frozen into a comparatively 
solid mass. This condition, together 
with the added hazard of working 
around buried generators, governors, 
and auxiliary apparatus made the dig- 
ging difficult. Moreover, the floor 
areas free of machinery were rela- 
tively small, making the shovel opera- 
tions awkward, requiring extraordin- 
ary care to avoid damaging apparatus, 
and necessitating the careful dispatch- 
ing of trucks to prevent traffic con- 
gestion. Some of the areas contain- 
ing a large volume of ice were so nar- 
row as to prohibit the use of shovels. 
This problem was solved, however, by 
making use of an endless belt con- 
veyor to lift the ice up to the window 
openings and discharge it into the 
river. All told, some 7,000 tons of 
compacted ice had to be removed by 
these methods before attention could 
be given to the buried apparatus. 
The auxiliary equipment received 
first attention in order to obtain 
power for crane service, heating and 
lighting. Early attempts to dry 
motors and transformers by housing 
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them in and circulating hot air around 
them proved that it was going to be 
a slow job with rather uncertain re- 
sults and it was deemed necessary to 
develop some faster and more promis- 
ing method for the work. 

From a discarded 4 ft. diameter oil 
receptacle, a vacuum tank was made 
and fitted with suitable heaters and a 
vacuum pump. The experience gained 
with this make-shift device demon- 
strated that the method dried out the 
apparatus in a matter of hours as 
compared with weeks under the hot 
air method and gave convincing proof 
of the more or less complete removal 
of moisture, as indicated by the highly 
satisfactory insulation resistance 
values obtained. After considering 
the importance, the amount, and the 
size of the auxiliary apparatus, it was 
decided that additional drying equip- 
ment, which would not only increase 
production but which would also ac- 
commodate larger apparatus than this 
small tank, was required for the dry- 
ing process. Further, the labor cost 
of operating the equipment for the 
vacuum drying process, would be ma- 
terially reduced per reconditioned 
piece as the labour involved would not 
increase proportionally with the added 
drying capacity. ! 

It was decided to design and make 
two new tanks, 7 ft. diameter and 7 
ft. high, which, as later experience 
proved, made very satisfactory dry- 
ing chambers. These tanks were con- 
structed similar to a diving bell with 
a dome-shaped top and a flat rein- 
forced base. The cover or bell was 
lowered over the loaded steel base and 
its weight was sufficient to maintain 
an air-tight joint for the vacuum. A 
seal, consisting of a ring of standard 


14 in. smooth garden hose was found 
quite satisfactory. As all external 
connections, such as piping for the 
vacuum pump, electrical connections 
for heater supply, and leads for meas- 
uring temperature and insulation re- 
sistance, pass through the base which 
remains on the floor, the time requir- 
ed for loading and unloading the tank 
was reduced to a minimum. 

By means of this drying plant there 
were satisfactorily dried some 100 
motors, ranging from 250 h.p. down to 
small oil switch motors, of voltages 
from 2,200 down 220. Seventeen ex- 
citer sets, consisting of 90 to 185 h.p., 
2,200 volt motors and 60 to 125 kw., 
250 volt d.c. generators were dried out 
in 86 to 40 hours per charge of the 
vacuum tank. There were also dried 
over one hundred auto-starters, in- 
strument and service transformers, 


from 12 kv. to 220 volts which re- 


quired 40 to 48 hours in the tank. 
These all withstood a double operat- 
ing voltage test and were restored to 
service. All the main unit field pole 
windings that had to be removed for 
repairs were likewise dried in these 
tanks. Miscellaneous apparatus such 
as oil switch liners, rods, solenoids, 
relays and meters, whose numbers 
got beyond count were dried out very 
rapidly under the vacuum process. 

As soon as conditions permitted, the 
job of reconditioning the fifteen main 
units was started. Prior to the flood- 
ing of the plant, the replacement of 
the stator winding on one of these 
units had been anticipated because of 
its weakened condition and its age. As 
the necessary winding had been pur- 
chased already, it was installed with- 
out delay, no attempt being made to 
dry out the generator. 
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Fig. 2—The hot air 


Of the remaining machines, those 
which were not embedded in ice were 
given first attention. The main bear- 
ings were flushed out and _ supplied 
with new oil. The generator windings 
were washed down with a mixture of 
mineral spirits and carbon tetra- 
chloride applied by a spray gun. This 
was necessary to remove the accumu- 
lation of lubricating oil which had 
been left on the windings at the time 
the water receded. The hand-taped 
end connections on the coil ends were 
removed as they were found to have 
absorbed a great deal of water and it 
was also thought the open coil ends 
would facilitate the removal of 
moisture. 

Casings were then made up of 2 by 
4 in. wood frames, covered on the in- 
side with % in. standard wall board, 
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circulating system. 


to completely enclose the generator 
with the exception of its bearings. On 
the outside and between the 4 in. stud- 
ding, four inches of rock wool was 
placed to minimize heat losses. 


Improvised electric heaters of ap- 
proximately 125 kw. capacity, made by 
coiling 34 by 44 in. band iron and 
mounting on suitable insulators were 
installed in a sheet iron enclosure. A 
4,000 cu. ft. per minute fan was in- 
stalled on one end of this enclosure 
blowing in cold air which passed over 
the heaters, raising the air tempera- 
ture from approximately 8 to 10 deg. 
cent. up to 120 to 125 deg. cent. By 
means of an 18-in. circular pipe, this 
heated air was carried inside the cas- 
ing which had been equipped with 
suitably located and adjustable vents 
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to provide for temperature adjust- 
ments as required. See Fig. 2. 

Each generator was equipped with 
a number of thermocouples and from 
the information thus made available, 
adjustments and changes were made 
in the heat circulating system to 
secure a nearly uniform temperature 
on all coils. 

It was realized early that the insula- 
tion resistance to ground in the stator 
coils was not a reliable indication of 
dryness. Insulation resistance to 
ground of higher values than those 
required for operation were obtained 
after a short time but the insulation 
resistance between turns inside the 
coil was an unknown quantity. In 
order to obtain some knowledge of the 
internal condition of the insulation, it 
was thought that a comparison be- 
tween the humidity of the ingoing air 
and that of the outgoing air would 
give some information that would as- 
sist in determining the drying prog- 
ress; at least such a comparison would 
indicate no further absorption of 
water by the drying air which could 
be interpreted as either that the ma- 
chine was dry or that the drying 
method was unsatisfactory. 

To obtain these data, wet and dry 
thermocouples, (simulating the usual 
wet and dry bulb thermometer method 
of determining the relative humidity 
of the air) were installed in the ingo- 
ing and outgoing air ducts. However, 
further consideration of this method 
of measuring the humidity led to the 
belief that the data obtained were un- 
reliable because of the wet thermo- 
couple being in a high velocity air 
duct, and because of the large differ- 
ence in temperature between the in- 
going and outgoing air. 


Since the essential information re- 
quired was the amount of water ab- 
sorbed by a known quantity of air in 
passing through the machine, it was 
felt that this could be determined ac- 
curately by measuring the tempera- 
ture of the dew point of the ingoing 
and the outgoing air and computing 
the quantity of water removed per 
hour per pound of air from these 
measurable factors. 

To obtain the dew point tempera- 
ture, a home-made device was con- 
structed by using a 5 gal. oil can, 
fitted with a window, as a “‘still’’ case 
in which was placed a chromium plat- 
ed, graduated brass tube. This tube 
had a built-in thermocouple which in 
turn was connected to a temperature 
indicating instrument. The tube is so 
constructed that ice cooled water can 
be passed through it. To ensure ac- 
curate reading of the dew point tem- 
perature, the chromium plated tube 
is marked with thin wax pencil lines 
every 1% inch along its length. These 
lines aid in the reading because when 
the tube becomes fogged they remain 
bright, standing out very clearly like 
an etched scale. 

To use this assembly a funnel ended 
tube is inserted in the air stream and 
a small quantity of air is continuously 
drawn through the “still”. When the 
dew point temperature is to be ob- 
served, ice-water is allowed to flow 
Slowly through the tube from top to 
bottom, thereby cooling it gradually 
until fogging, from the top downward, 
due to the condensation of moisture 
on its surface, occurs. When the fog- 
ging has progressed to the thermo- 
couple section, the temperature is 
read which gives very exactly the dew 
point temperature of the air sample. 
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The dew point. temperatures of the 
ingoing air and the outgoing air are 
both obtained and knowing these, the 
number of grains of water per pound 
of air is obtained from a psychro- 
metric curve. Then, by subtracting 
the moisture content of the ingoing 
air from the moisture content of the 
outgoing air, a difference represent- 
ing the amount of water being evapor- 
ated from the windings is obtained. 
As much as 20 lb. of water per hour 
was obtained at the start of the dry- 
ing of some units, but the average was 
approximately 5 lb. per hour during 
the early stages of the dry out period. 

With all the apparatus ready for 
service, the drying procedure is as 
follows: The electric heaters and fans 
are placed in service with the rotor at 
rest and the temperature of the unit 
is gradually raised to 80 to 85 deg. 
cent. This procedure continues until 
it is thought the field insulation has 
dried sufficiently and become firm 
enough to resist the crushing effect 
of centrifugal force when the machine 
is rotating. The next step is to run 
the rotor at low speed in this hot at- 
mosphere until. a minimum insulation 
resistance of 200,000 ohms to ground 
is obtained on the field circuit. Suf- 
ficient d.c. current is then applied to 
produce any desired current (up to 
full load) in the stator windings, when 
short circuited. During this trans- 
fer from the external to the internal 
heating source, the external heat is 
gradually reduced, to limit the coil 
temperature to 85 deg. cent. The op- 
eration of the fan, however, is con- 
tinued at full capacity to maintain a 
flow of relatively dry air: through the 
housing. This schedule’is maintained 
as long as the air. samples indicate 
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that moisture is being carried off. 
When several successive daily readings 
show no difference between the mois- 
ture content of the ingoing and that 
of the outgoing air, and the megger 
readings are constant from day to 
day, yet too low for service require- 
ments, it becomes necessary to resort 
to a different procedure. 

The final operating schedule of the 
dry-out is based on the theory that 
after all parts of the coil insulation 
have reached a constant temperature 
there still remains in it a slight 
amount of moisture which can be re- 
moved only by establishing a tempera- 
ture gradient through the coil insula- 
tion. At this juncture the tempera- 
ture of the interior of the coil cannot 
be raised higher because of the pos- 
sibility of damaging the insulation. 
Therefore, the machine is cooled off as 
rapidly as possible, thus reducing the 
temperature of the outside layers of 
the coil insulation more rapidly than 
that of the inside layers. While the 
temperature change is taking place, 
the small amount of moisture which is 
present is redistributed through the 
insulation as it approaches a uniform 
temperature. In order to expel this 
moisture it is necessary to again 
establish a temperature gradient by 
applying current to the windings. 
This cycle, which requires about: 12 
hours for the cooling down process 
and from 36 to 48 hours to re-estab- 
lish a uniform temperature, is repeat- 
ed until the insulation resistance (20 
to 80 megohms at 75 deg. cent.) in- 
dicates that the windings are ready 
for service. Before the units were 
placed into service, a 25 cycle high 
potential test was made by applying 
4,000 volts, 8,000 volts and finally 
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10,000 volts for 1 minute and meas- 


uring the leakage current of each step 
as a precautionary measure against 
damaging the winding. 

The drying treatment as described, 
which required from two to three 
months to complete, was applied to 
1—15,000 and 7—8,770 kv-a., 12 kv. 
generators. Of these, five are com- 
pleted, two being in service and the 
others are nearing completion. 

Certain other equipment, consisting 
of 2—1,500 kv-a., 2,200 volt a.c. gener- 
ators, 2—1,500 h.p.; 2,200 volt motors, 
and 2—375 kw., 250 volt d.c. gener- 
ators were dried out by means of the 
circulating hot-air method. This 
method was deemed to be appropriate 
because the windings of the apparatus 
are of the open-slot type and the coils 
had been formed and impregnated in 
the factory. Examination had indi- 
cated that when the hand-taped end 
connections were removed, the coil 
insulation was only moist. Hence, it 
was concluded that they could be 
dried satisfactorily. 

The other seven main units, consist- 
ing of 3—7,500 kv-a. and 4—8,770 
kv-a., 12 kv. generators are of the 
semi-closed slot design. The instal- 
lation of such a type requires one end 
of each coil to be made up by hand 
after the coil is inserted in the slot. 
Hence, it was thought that this type 
of winding had absorbed a larger 
quantity of water than the open-slot 
type and that because of its construc- 
tion, greater difficulty would be en- 
countered in removing the moisture. 
Besides, this group had been com- 
pletely buried in ice for a consider- 
able time. One coil was removed for 
inspection and the belief that it would 
be found saturated was confirmed; 


when the coil was untaped, water ac- 
tually dripped out of it and free water 
was observed between the layers of 
insulation. These machines had been 
submerged in 1909 in a similar flood 
and all attempts to dry them were un- 
successful at that time. Consequently, 
it was felt that some other method 
than that used for drying out the 
open slot machines must be devised, 
or that the machines of the closed 
slot type would have to be completely 
rewound. 

From experience gained in the 
small vacuum tanks, it seemed appar- 
ent that if the same method could be 
applied to the closed slot group of 
generators, they could be successfully 
dried out. As the rotors are approxi- 
mately 17 ft. diameter and a complete 
generator weighs over 100 tons, the 
application of the vacuum _ tank 
method required some special design 
features. To completely enclose the 
generator would require a _ large 
amount of material and the solution 
of some difficult assembly problems. 
Moreover, it was deemed desirable to 
design an enclosure which could be 
used on all main units in the plant, 
with a minimum loss of time and at 
reasonable cost. 

It was finally decided to design an 
enclosure that would utilize the 
stator frame as part of the vacuum 
chamber. This was accomplished by 
fabricating °% in. rolled steel sec- 
tional end-plates, which were attached 
to each end of the stator, to form part 
of the air-tight casing for the gener- 
ator winding. Each of these fabri- 
cated end-plates consisted of a cylin- 
der, long enough to project over the 
end turns of the winding and of suit- 
able diameter to permit using the end- 
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Fig. 3—The air-tight metal casing. 


bell bolts to attach it, together with 
three 120° sectors extending radially 
from this cylinder to the shaft where 
they were fitted to it. See Fig. 3. 
Between the plates which were mount- 
ed on both ends of the stator, internal 
cylinders and pipe braces were in- 
stalled to prevent the collapse of the 
relatively light material under the 
pressure, as Shown in Fig. 4. To seal 
the various joints, ¥% in. smooth gar- 
den hose and special flat rubber, 
painted with Glyptal, were used. The 
ventilating openings in stator frame 
were blocked with small castings and 
made tight by drawing these castings 
down on soft rubber gaskets. The 
split in the frame and the space 
around bolts and other small cracks 
were sealed with friction tape and a 
covering of caulking material. 

This assembled tank or vacuum 
chamber, which readily sustained a 
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vacuum of 26 in. (the limit of the. 
pumping equipment), was connected 
to the intake side of an air com- 
pressor. In the air line from the 
pump to the vacuum chamber was in- 
stalled a water-cooled condenser and 
sump tank to catch the water removed 
from the generator, thus preventing 
it from getting into the compressor 
and causing damage. The sump also 
provided a means of measuring the, 
water removed, thereby making it 
possible to determine when the gener- 
ator was dry. 

The procedure which was followed 
in drying out the main units under 
the vacuum method is as follows: 
After testing the vacuum chamber 
(Fig. 3) for tightness, it is enclosed 
in a wall board casing similar to that 
used in the ordinary heating method 
(Fig. 2). This provides part of the 
heating system, and, at a later stage 
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Fig. 4—The bracing for the vacuum chamber. 


of the process, heat insulation for the 
vacuum chamber. A fan and a 125 to 
250 kw. electric heater is used to blow 
warm air into, first, the vacuum 
chamber, and later into the surround- 
ing wall board housing. 


The warm air (118 deg. cent.) is 
blown into the vacuum chamber 
through a special handhole in the top 
sector. Advantage is taken of the 
reinforcing cylinders, which have :al- 
ready been described, to deflect the 
warm air through the air ducts of 
the rotor iron, then radially outward 
through the stator coils and finally 
through an opening at the bottom of 
the stator. This ensures uniform heat- 
ing and will raise the temperature of 
the windings up to 90 deg. cent. 
in from 24 to 48 hours, depending on 
how wet they may be. Further, this 
heating is assisted by connecting the 


stator windings in series and apply- 
ing to them a variable low voltage d.c. 
adjusted to supply approximately 50 
kw. of heating energy. The exhaust 
air is returned to the fan, reheated 
and circulated again, thus making it 
necessary to supply only the heat ab- 
sorbed by the generator and that lost. 

When the temperature of windings 
reaches 90 deg. cent., the air supplied 
to the inside vacuum chamber is cut 
off and the handholes are sealed; the 
heated air is now circulated inside the 
wall board casing to maintain nearly 
the same temperature inside and out- 
Side the vacuum chamber, thus mini- 
mizing the loss of heat from the unit. 
This procedure is so effective that the 
50 kw. circulated inside the stator 
winding from the low voltage d.c. sup- 
ply gives full control of temperature 
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to meet all the requirements of the 
vacuum process. 

The next step is to start gradually 
exhausting the air from the vacuum 
chamber, dropping the pressure in ap- 
proximately 214 lb. steps (5 in. mer- 
cury). Great care has to be exercised 
in reducing the internal pressure and 
regulating the temperature to ensure 
that the temperature will not exceed 
by more than 10 deg. cent. the boiling 
point of water at the pressure inside 
the tank. If this precaution is not 
taken, there is a danger of developing 
sufficient steam pressure inside of the 
coil to burst its insulation. To facili- 
tate the expulsion of water from the 
coils, thereby reducing the internal 
pressure, a small portion of the belt 
insulation on their hand-taped ends 
is opened up. The changes in pres- 
sure and temperature are regulated 
to condense approximately half gallon 
of water per hour, which is deemed to 
be a safe rate, under the circum- 
stances. 


When a vacuum of 26 in. (the maxi- 
mum obtainable with the equipment) 
together with the proper internal tem- 
perature has been established, this 
condition is maintained until a neg- 
ligible amount of water is being col- 
lected in the condenser; then the tem- 
perature is gradually increased to 90 
deg. cent. while the vacuum is held 
constant at 26 in. 


From one of the generators recon- 
ditioned in the manner just described, 
12 gallons of water were removed 
from the stator winding. No pre- 
vious attempt had been made to dry 
this generator. From another unit, 
which had been drying for weeks un- 
der the circulating heat method, and 
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which the megger readings indicated 
as dry, over three gallons of water 
was removed. 


The insulation resistance of the 
windings of generators dried under 
the vacuum process have reached 
values of from 42 to 82 megohms at 
approximately 85 deg. cent. Such in- 
sulation values coupled with the fact 
that at 90 deg. cent. and 26 in. 
vacuum, no further moisture collects 
in the condenser, would seem to con- 
stitute a reliable indication that the 
winding is dry. 

The complete process of assembling 
the vacuum chamber, drying out a 
generator, and then dismantling the 
chamber to provide for a high poten- 
tial test of the winding, requires ap- 
proximately one week. 


The most difficult parts of the gen- 
erators to recondition were the field 
poles on which the insulation from 
ground between the winding and iron 
consisted of asbestos, fuller board, 
cambric cloth, fibre and certain hygro- 
scopic substances. Because of the con- 
fined space into which this material 
had been packed and its poor condi- 
tion mechanically, it was difficult to 
drive out the moisture from the 
water-soaked insulation. Moreover, 
a large number of the insulating col- 
lars were fibre, which warped and 
broke when dried out. Others were 
made of laminated wood and the 
water destroyed the glue; when dried 
out, these collars disintegrated into 
thin cracked pieces of wood. 


A test of the voltage drop between 
the individual turns on the coils dis- 
closed many short-circuited turns. On 
account of this, it has been or will be 
necessary to remove and repair the 
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field pole windings from some eleven 
rotors. When this course was found 
to be necessary, a study was made of 
the various materials available, so 
that one having high mechanical 
strength, qualities to withstand high 
temperature, and moisture-resisting 
characteristics might be obtained. 


In reconditioning field poles, the 
procedure which was adopted is as 
follows: The poles are removed from 
the rotor, dried in the vacuum tank 
and the coils are tested for insulation 
between turns, after all the old 
ground insulation has been removed. 
Those found defective are repaired by 
inserting new paper or asbestos in- 
sulation as required. 

After the field coils 
lated, they are impregnated under 
vacuum with Bakelite varnish. When 
removed from the vacuum tank, they 
are placed in large clamps, which are 
tightened to produce a pressure of 
over 1,000 lb. per sq. in. With the 
clamps still attached, the coils are 
placed in a baking oven for 24 hours 
at 120 deg. cent. and baked to a solid 
mass. They are then removed from 
the clamps, tested to ten times normal 
voltage between turns and, if passed, 
they are then provided with the 
ground insulation to insulate the cop- 
per turns from the iron core of the 
pole. This insulation consists of three 
layers of .015 in. Bakelized cloth 
cemented between layers and to the 
coil with Bakelite cement. Next, the 
coils are placed inside a special clamp 
to compress the insulation against the 
copper and they are returned to the 
oven, where they are baked for 24 
hours at 120 deg. cent. At this time 
a thin coating of Bakelite cement is 


are re-insu- 


baked on the outside of the winding 
to seal the copper edges against dirt 
and moisture. 

Under the process described, solid 
coils, sealed against dirt and mois- 
ture, and with ground insulation of 
high mechanical strength are pro- 
duced. Ground insulation plays a very 
important part, as its failure can re- 
sult in completely wrecking a ma- 
chine, should more than one field pole 
become grounded simultaneously, pro- 
ducing a badly unbalanced heavy ro- 
tational member with high peripheral 
velocity. Because of this, and as the 
ground insulation of the field poles is 
subject to great centrifugal stress, 
mechanical strength and durability 
are as important as insulating proper- 
ties. The type of insulation used in 
rehabilitating the field poles is strong 
mechanically and it has a puncture 
test of 27,000 volts. Nevertheless, all 
reconstructed field poles are tested to 
3,000 volts before being placed in ser- 
vice where the normal operating volt- 
age is 250 d.c. 

As rapidly as the various pieces of 
equipment can be reconditioned and 
tested, they are being restored to nor- 
mal service and, so far, no failures 
attributable to inadequate drying out 
have occurred. However, until the re- 
habilitated equipment has been in use 
for a few years, under regular oper- 
ating conditions, sound conclusions 
cannot be reached as to whether or 
not the normal life of the insulation 
has been materially shortened by the 
flooding of the plant. In the meantime, 
it is gratifying to know that it has 
been possible to dry out and restore to 
service so much apparatus which had 
been submerged in water for several 
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hours, and that on some of this ap- 
paratus higher values of resistance 
have been obtained by means of the 


SE 


Our 


HE sun is about the smallest 

and weakest of the stars, but 

to us it is the most important 

body -in the heavens. We are 
dependent upon it for light, heat, 
growth and production, and also for 
the stability of the earth’s motion in 
space—in holding it at the proper dis- 
tance so that we may enjoy these 
benefits. 

To the greatest part of the people 
of the east, the sun has been an object 
of worship for untold centuries. They 
called it “The King of Heaven’’; to 
the Phoenicians and Israelites, it was 
“Baal”; to the Moabites, ‘“Chemosh”’, 
and to the Amorites, ‘‘Moloch’’. 

The ancient Hindus fancied that 
the sun was drawn across the sky by 
a number of. fiery horses, red and 
golden in colour. The Romans believed 
it to be the wheel of Pheobus Apollo’s 
chariot, and that each morning this 
Sun God arose from the eastern sea 
and drove his four spirited steeds 
across the sky, and in the evening 
descended into the western sea. At 
night, he returned to the east by a 
golden boat which was borne along 
the northern edge of the earth. 

With the acceptance of the Coper- 
nican theory about the end of the six- 
teenth century, however, the sun was 
recognized as the centre of our solar 
system, with all of the planets re- 
volving around it. This central body 
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vacuum drying process than were or- 
dinarily maintained in operation be- 
fore the plant was flooded. 


SS 


Sun 


then became even more important 
when it was realized that it was also 
the centre of that force which keeps 
these planets stable in their motion. 


The sun has a diameter of about 
110 times that of the earth, or 865,000 
miles, and it appears slightly more 
than one-half degree wide, being ap- 
proximately 92,000,000 miles distant. 
It is observed to rotate on its axis, in 
the same direction in which the 
planets revolve around it, but its 
periods of rotation differ according to 
the latitude on the solar surface—i.e., 
at its equator, the period is approxi- 
mately 25.3 days, whereas at both 
poles it is much longer, 35.4 days— 
which phenomenon proves that the 
sun, aS we can see it, is not a solid 
ibody, but gaseous. The surface tem- 
perature is about 5,700 degrees Centi- 
grade, or 10,000 degrees Fahrenheit. 

The sun consists, firstly, of the 
“photosphere”’ — the light - giving 
sphere, which has a mottled appear- 
ance due, it would seem, to ascending 
and descending currents of gases of 
differing temperatures. On this sur- 
face, dark spots and white markings, 
“faculae’’, may be seen. 

Over the photosphere is a thin 
colour layer, the ‘chromosphere’, 
which appears as a narrow ring of 
rosy light visible at the time of a total 
eclipse. 
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Sun's disc - 


Fig. 1—Solar prominences, like flames 

rising from the surface and also 

clouds floating in the upper atmo- 
sphere.—Yerkes Observatory. 


PROMINENCES 


Above the chromosphere are clouds 
of luminous gases, known as “promin- 
ences”, Fig. 1. These may be ‘“‘quies- 
cent”, like clouds floating high in the 
atmosphere, or “eruptive”, appearing 
as flames rising to great heights and 
changing rapidly. 

SUNSPOTS 

It was Galileo, who, in 1610, dis- 
covered that the sun had dark spots 
on its surface, the photosphere, Fig. 2. 
These are, in reality, light-giving 
areas, but somewhat cooler and not so 


Fig. 2—The disc of the sun, showing 
many sunspots. The dark central parts 
are known as the “umbra’, the shaded 
areas surrounding these, forming 
borders, are called the “penumbra’. 
Various white markings, “faculae’’, 
may also be seen.—Yerkes 
Observatory. 


bright as the other surface, and they 
seem to be vortices, regions of down- 
ward suction. Each spot has a dark 
centre, the ‘“umbra’’, surrounded by a 
less dark border, the ‘“‘penumbra’’, 
Fig. 3. The life of these spots may 
be from a few hours to _ several 
months. 


Fig. 3—Photographs of the great sunspots of July, 1905, and February, 1917, 
showing umbra and penumbra, and also the mottled surface of part of 
the sun, the photosphere.—Yerkes and Mt. Wilson Observatories. 


VOL. xX XVeNO. 6 


THE BULLETIN 


203 


COTTA FY DRO-ELECTRIC POWER COMMISSION OF ONTARIO Iliiiiiitiiuinuituusiisuecnaiutunintinay 


Fig. 4—Calcium floceuli; the white 

areas are regions where calcium is 

prominent in the solar atmosphere. 
—Yerkes Observatory. 


It is observed that the quantity of 
sunspots varies, reaching a maximum 
about every eleven years, with mini- 
mum about half way between the 
maxima. Certain phenomena on the 
earth—weather, the aurora borealis, 
radio wave propagation and land line 
communication — vary through ap- 
proximately the same period and, 
‘therefore, have come to be associated 
with the occurrence of sunspots, con- 
ditions being noticeably bad or good 
according as the spots are, respec- 
tively, maximum or minimum. 

Sunspots have been found to possess 
the properties of a magnet, unipolar 
and bipolar, which may account for 
the disturbances observed in the 
aurora and in communication systems 
during what are known as “magnetic 
storms”. These occur when there are 
large spots on the sun, the electron 
streams from which could strike the 
earth. 

It is by observing the movements 
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Fig. 5—The sun’s corona as it ap- 

peared at the time of the total solar 

eclipse of January 24, 1925.—Mt. 
Wilson Observatory. 


of the spots that the sun’s rotation is 
determined. 
FLOCCULI 

About forty of the chemical ele- 
ments are known to exist in the at- 
mosphere of the sun, the most promi- 
nent being iron, carbon, calcium and 
sodium. By means of a special instru- 
ment, the spectroheliograph, photo- 
graphs are made showing the areas 
in the upper atmosphere where cer- 
tain elements are most dense. These 
areas are known as “flocculi”, and the 
illustration, Fig. 4, shows bright re- 
gions where calcium is present. 

The element ‘‘Helium” was first dis- 
covered in the sun’s atmosphere and 
later found to exist in the earth and 
its atmosphere. 


CORONA 

During totality in a solar eclipse, 
pearly white streamers are _ seen 
reaching out from the sun to dis- 
tances varying from one to ten 
diameters; they form what is known 
as the “‘corona’’, or crown, Fig. 5. The 
nature of this corona is still a matter 
of speculation, but its density evi- 
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Fig. 6—The Herschel solar eyepiece,—a very suitable means of reducing the 
intensity of light so that the sun may be observed without injury to the eye. 


The special prism, A, 1s commonly called the “Herschel Wedge’. 


E is the 


ordinary eyepiece; G, the dark shade glass. 


dently is very low, for comets passing 
through it are not disturbed. Pre- 
sumably, it consists of electrons 
driven off by the sun and pushed away 
by the pressure of its light rays in 
much the same manner as comets’ 


tails are formed. 


The corona is observed to change 
its shape according to the quantity of 
sunspots existing, the longest stream- 
ers occurring when spots are mini- 
mum. 


OBSERVING THE SUN 

There is a very great risk of per- 
manent injury to the eye if one at- 
tempts to observe the sun through a 
telescope which is not _ properly 
equipped with a device to reduce the 
amount of light for, as with any mag- 
nifying glass, there is intense heat at 
the point where the sun is focussed 
by the objective (front) lens, or con- 
cave mirror, in a telescope. 

For very small instruments, it may 
be sufficient to cut down the effective 
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area of the objective lens by means of 
stops—smaller openings—and then to 
use a dark shade glass over the eye- 
piece. 

With larger telescopes, having ob- 
jective lens, or mirror, of diameter 
more than 3 inches, the above method 
of stopping down the lens may not be 
satisfactory, particularly for higher 
magnifications, as the diffraction of 
light would reduce the sharpness of 
the image. Either of two other 
methods may then be used. 

The Herschel solar eyepiece, Fig. 6, 
invented by Sir John Herschel, is a 
right-angle reflector consisting essen- 
tially of a clear glass prism which by- 
passes about 95 per cent. of the sun- 
light, and reflects only the small re- 
mainder from its front plane surface 
to the ordinary eyepiece. It is in the 
form of a prism, rather than having 
parallel faces, in order that reflections 
from the rear surface will not inter- 
fere with those from the front. 

A dark shade glass must be used 
over the eyepiece as before. 

The third method, used in still 
larger instruments, effects the result 
by the partial neutralization of polar- 
ized light. The rays when nearing 
their focus are reflected, by the plane 
faces of a pair of parallel black 
mirrors, to another similar pair of 
mirrors which are caused to rotate 
for adjustment. The rays emerging 
from the first pair of mirrors are 
“polarized”, vibrating in one direction 
only: the second pair of mirrors, ac- 
cording to their position, opposes to 
greater or lesser degree, the reflection 
of the polarized rays, and can even 
completely block them off. This sys- 
tem, therefore, may be adjusted to 
pass only the desired proportion or 
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amount of light for the observer. 

No shade glass is necessary with 
the polarizing eyepiece, and this is of 
some advantage in that the rays of all 
colours are passed through in their 
proper proportion—there is no tinting 
of the image as is usual with coloured 
shade glasses. 

With any of the above attachments, 
the dark spots and white markings 
may be seen, and the rotation of the 
sun becomes apparent. 

To observe solar prominences, how- 
ever, a “prominence spectroscope” is 
necessary. With this instrument, an 
opaque disc is placed in front of the 
image of the photosphere, the promi- 
nences may then become visible 
around the edge of this disc. 

The corona may be seen during the 
totality period of a solar eclipse with- 
out the aid of any instrument. Up to 
the present, however, there is no 
known means whereby it can be seen 
at any other time. 

By using a spectroscope, the spec- 
trum of the sun may be observed or 
photographed. This gives the band of 
rainbow colours, the components of 
our standard light, from which the 
elements in the sun’s photosphere and 
atmosphere are determined. 

The sun, to us, is by far the bright- 
est star. There are others much larger. 
Some have visible companions and the 
pair rotate about each other in long 
periods of time. Some stars are seen 
to flare up and then reduce to a lower 
steady brilliancy, while many others, 
as our sun, do not exhibit any notice- 
able change — self-luminous celestial 
bodies which are at extremely high 
temperatures, but, seemingly, neither 
cooling down nor burning and being 
consumed.—F..K.D. 
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Life, Death and Short-Wave 
Radiation 


By S. G. Hibben, Lamp Division, Westinghouse Electric 
& Manufacturing Co. 


History is likely to record that the 
development of a simple, practical 
means of destroying bacteria was one 
of the most important contributions 
of electrical engineering science to 
man. This germicidal lamp is cleverly 
devised to produce peak output in the 
sub-visible spectrum. Sterilization of 
air, food and articles important to 
man’s health becomes fully practical 
at very little cost and inconvenience. 
—Editor, The Electric Journal. 


HE invisible short-wave radi- 
ations in the electro-magnetic 
or ether spectrum have long 
been known to possess various 
peculiar biological and chemical prop- 
erties. These radiations are con- 
tained roughly in the region bounded 
on the long-wave side by the violet of 
the visible (rainbow) spectrum and 
on the short-wave side by the limit of 
transmission through air, or, more 
particularly, by the transmission 
limits of fused quartz. The wave- 
length boundaries of this region can 
be generally considered as from 4,000 
to approximately 1,800 Angstroms. 
(Angstrom = 0.1 millimicron = 
0.0000001 millimeter, or there are 
250,000,000 Angstroms to the inch.) 
By common agreement, the energy 
emitted in this region has been desig- 
nated as ultraviolet radiation and un- 
til recent months there was little or 
insufficient data to define clearly the 


differing properties of some rather 
definite portions of this region. It was 
known that certain materials, espe- 
cially inorganic compounds, would ab- 
sorb portions of the ultraviolets, such 
as the strong 2,537 and 3,650 Ang- 
strom bands of mercury-vapour emis- 
sion and re-radiate some of this emis- 
sion at longer wave lengths (5,000 to 
6,000 Angstroms) to Angstroms 
within the range of the human seeing 
organs, that is, would exhibit fluor- 
escence or phosphorescence. Other por- 
tions of this region, especially the 
radiations centering at about 2,960 
Angstroms and, to a lesser degree, at 
2,500 Angstroms will induce redden- 
ing of the skin and by prolonged ex- 
posure, a pigmentation. Erythema or 
tan thus indicated an absorption of 
these wave lengths by the human skin, 
which, when coupled with certain 
chemical changes linked with vitamin 
production or calcium metabolism in 
the body, led to the designation of 
these wave lengths as_ biologically 
effective. 

Somewhat shorter wave lengths 
were known to kill bacteria and 
micro-organisms, such that in the 
region roughly centering at about 
2,600 Angstroms, there were found to 
exist definite abiotic or “death-ray” 
properties. Still shorter wave lengths 
chiefly below 2,000 Angstroms were 
most influential in producing ozone 
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Sterilamps used as part of the modern hospital operating room fixture. 


and nitrous oxide, but have been con- 
sidered of little commercial useful- 
ness, especially since no practical con- 
tainer has been devised that would 
transmit this radiation below the 
limits of fused quartz. 

Recent studies made by research 
engineers have suggested a division 
of this whole ultraviolet region into 
four portions as follows: 
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Fluorescent or near ultraviolet, 
4,000 to 3,200 Angstroms. 

Biologically effective or erythemal 
region, 3,200 to 2,800 Angstroms. 

Abiotic or sterilizing region, 2,800 
to 2,000 Angstroms. 

Ozone-producing region, 2,000 to 
limits of air transmission. 


One must recognize that these 


limits are not sharply defined, and 
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merge or often overlap. The latter 
twe portions, or radiation shorter 
than about 2,900, must be man-made 
—such radiations do not reach the 
earth’s surface from the sun. 

The third portion or the abiotic re- 
gion is one which challenges our im- 
mediate attention, since the radiations 
of these wave lengths, when properly 
applied, most assuredly can aid in the 
prolongation of human life and in the 
betterment of living conditions 
through their lethal effects on micro- 
organisms and fungi. 


MECHANISM AND CHARACTERISTICS OF 
THE STERILAMP 


The reactions of most of the well- 
known bacteria to radiation have been 
recently studied by Doctors Rent- 
schler, James, and associates, of the 
Westinghouse Lamp Division. This 
work has led to the development of a 
carefully planned type of vapour 
source known as the Sterilamp, emit- 
ting a controlled bactericidal radia- 
tion. It consists essentially of a glass 
tube containing mercury vapour and, 
in the ends, electrodes with elec- 
tron emission coatings. Small por- 
tions of other gases are added to the 
mercury, thus improving operating 


conditions and permitting the arc dis-. 


charge to become established through 
the 20-inch length tube at something 
on the order of 575 volts. 

After satisfying these require- 
ments, a sterilizing lamp must con- 
sume a minimum amount of power or 
radiate a minimum of heat energy, 
since its logical places of usage are 
often in enclosed spaces, such as dis- 
play cases and refrigerators, or near 
food products, where high tempera- 
tures are to be avoided. Consequently 


the evolution of the Sterilamp led to 
commercial tubes that normally con- 
sume 0.03 to 0.05 ampere, an average 
of 35 milliamperes. A 20-inch tube 
operating at some 375 volts may thus 
consume approximately 12 watts, 
which is only sufficient barely to 
warm it to the touch. 

Short - wave radiation possessing 
bactericidal properties is not to be 
confused with the emission from 
“health lamps”. Sterilamps should 
not be viewed by unprotected eyes at 
close range or for long periods, lest 
eye-sunburn or conjunctivitis result. 
Ordinary erythema is very slight or 
negligible. 

A further requirement involved the 
development of a quite special glass, 
free from iron and other impurities 
and capable of transmitting the short- 
wave radiations down to approxi- 
mately 2,000 Angstroms when em- 
ployed in the carefully graded wall 
thickness of Sterilamp tubing. Fur- 
thermore, the transmission of such 
glass (not used in sun lamps or simi- 
lar health lamps) has been purposely 
chosen to be negligible for wave 
lengths encountered in the emission 
from low-pressure mercury vapour, 
such as normally found at the bands 
of 1,850 Angstroms or shorter. Such 
wave-lengths being in the ozone-pro- 
ducing region are considered quite 
deleterious in connection with any 
normal applications of the Sterilamp 
and are purposely removed by glass 
absorption, as a protection against 
irritation of the nasal membrane and 
unwanted changes in some fats and 
foods. 

A third important requirement of 
the Sterilamp has been the concentra- 
tion of its output largely at the 2,537- 
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Contamination on cafeteria glasses before and after irradiation. Numbers 1, 3 

and 5 are drinking glasses normally contaminated. Numbers 2, 4 and 6 are 

sterile glasses having been irradiated and showing a complete absence of germ 
colonies. 


Angstroms’ region of the spectrum, 
because generally at this wave length 
we find the greatest sterilizing or bac- 
tericidal power. In fact, something in 
excess of 80 per cent. of the radiant 
energy output of the Sterilamp occurs 
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at the point of maximum destructive 
power to minute organisms. 

Hence this device might properly be 
termed a highly efficient one in this 
particular service. With its useful 
life on the order of 4,500 hours (six 
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months of continuous usage), the re- 
newal costs seem low. Since these 
lamps may be operable for consider- 
able periods after their effectiveness 
is depreciated, it becomes necessary 
to follow a group or periodic replace- 
ment schedule of six months. 

The low vapour pressure and low 
current density in the tube reduce to 
a minimum the energy emitted in the 
visible spectrum. This is a pleasant 
light-blue colour, but negligible for 
any illumination purposes, since at 15 
inches from a tube the illumination is 
about one foot-candle. As with any 
carefully designed low-pressure lamp, 
the occurrence of low external tem- 
peratures will reduce output, hence 
the Sterilamp is not recommended at 


temperatures below some 40 deg. 
fahr. 


The Sterilamp coupled with the 
Rentschler ultra-violet meter, which 
has evolved simultaneously, permits of 
direct quantitative measurements and 
the building up of values of abiotic 
energy necessary to kill any chosen 
micro-organism. For example, the 
tantalum photo-cell having much the 
same wave-length response to ultra- 
violet radiation as the lethal action of 
these radiations upon bacteria, per- 
mits evaluating quantitative ratios or 
relative energies to kill organisms. 

The time required to kill micro- 
organisms is greatly influenced by 
circumstances, but an indication may 
be had from noting that one 30-inch 
Sterilamp usually affects 100 per cent 
sterilization in less than one minute 
at one foot, or four minutes at three 
feet. The time in any particular case, 
of course, depends on the type of bac- 
teria, as the resistance varies. 


In the destruction of typical organ- 
isms it is interesting to note that 
when the radiated energy has wave 
lengths much longer than 3,000 Ang- 
stroms, the lethal effect is generally 
negligible. In a typical case it re- 
quires approximately six times the 
energy at 3,000 Angstroms to be as 
lethally effective as the radiation at 
2,600 Angstroms. Consequently the 
proper design of a device, such as a 
Sterilamp, becomes one of exactitude 
and the commercial article represents 
the result of many thousands of ex- 
periments both as to materials of con- 
struction and electrical character- 
istics. More important has been the 
actual work on germ cultures and bac- 
teria in many forms and locations. 
Studies of the larger organisms, such 
as paramecia, have thrown much light 
on the rapid rate of destruction, and 
on the peculiar disintegrations of cells 
that follow. 


APPLICATIONS 


Among the most important of the 
rapidly developing applications is the 
destruction of disease germs or air- 
borne bacteria exhaled in breathing or 
from the mouth or found present in 
air, usually riding about on minute 
particles of dust. To eliminate these 
organisms it is considered practical to 
employ batteries of Sterilamps in air 
ducts or in the condensing chambers 
of dust-removal devices like the preci- 
pitron especially if the air, as in 
clerical offices, schools, or closely in- 
habited spaces, is recirculated or 
agitated. 

In hospitals, particularly in the 
operating rooms, the risk of contam- 
ination of any wound from air bac- 
teria is always present and the elim- 


VOL. XXV, NO. 6 


THE BULLETIN 


2a 


AMMAN Hy DRO-ELECTRIC POWER COMMISSION OF ONTARIO ltiuuuuinstnissesntscessnutssrnscettuseiusitome 


ination of this hazard becomes the last 
and most intriguing step in the per- 
fection of aseptic surgery. Remark- 
able records in numerous hospitals, 
where batteries of Sterilamps have 
vastly reduced the bacteria count in 
the region of the operating table, have 
indicated the fact that over distances 
on the order of five to ten feet the 
bactericidal power was sufficient to in- 
sure quick healing of tissue, reduction 
of fever temperatures—in fact, creat- 
ing a vital insurance for human life 
itself. 

In the preparation and packing of 
meat, foods and allied products one 
finds it important to sterilize the con- 
tainers or wrappers; the surfaces of 
‘material packed in jars and many 
items subject to the eventual contam- 
ination by fungi or molds. In this 
classification one of the most inter- 
esting is the destruction of mold 
spores in air in bakeries to reduce the 
mold growths on the bread and on 
almost any baked goods. Preventing 
the contamination by radiation seems 
much more important and much more 
practical than eventual destruction of 
spore or fungus after it becomes root- 
ed and growing. In bakeries, one 30- 
inch tube for 50 to 100 square feet of 
floor area seems sufficient. 

Another basic application is the 
placement of Sterilamps in commer- 
cial refrigerators, particularly where 
meats are stored. Usually one 30-inch 
tube is recommended for each 30 to 
50 square feet of floor area. Here the 
important operation is to destroy air- 
borne fungi in addition to any direct 
surface radiation of the meat and 
hence a continuous agitation of the 
air as by a small electric fan is an 
important part of the operation. Also 
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it develops that a lesser degree of re- 
frigeration, or some 10 deg. fahr. 
higher temperatures can be permitted 
without deterioration of the meat. In 
an ordinary ice-cooled box, there may 
be excessive accumlation of mold and 
slime, but in sterile air this is elimin- 
ated and temperatures as high as 40 
to 45 deg. fahr. appear safe. Higher 
temperatures permit higher humidi- 
ties, which result in a 5 to 10 per cent 
reduction in the drying or weight 
shrinkage of meat. To this saving 
must be added the reduction of trim- 
ming made necessary by surface de- 
terioration that follows the growth of 
mold on aging meats. In refriger- 
ated display cases in retail stores the 
maintenance of a sterile atmosphere 
and a lessening of the rigorous re- 
quirements of low-temperature refrig- 
eration become items of profit to the 
merchant and health insurance to the 
consumer. Roughly, one 30-inch tube 
for each four and one-half feet of case 
will meet requirements. 

In the majority of public eating and 
drinking places it is generally import- 
ant. to sterilize drinking glasses, flat 
silver, dishes, numerous food contain- 
ers that come in contact with the 
mouth and that are potential breeders 
and distributors, especially of patho- 
genic oral bacteria. Prevention of 
disease and reductions of epidemics 
seem now much more practical, using 
the Sterilamps to purify by two or 
three minutes of irradiation where 
high-temperature steam baths or con- 
centrated and often unhealthy chemi- 
eals constitute impractical or less de- 
sirable methods. 

Many other uses are rapidly evolv- 
ing, such as reductions of contamina- 
tion of milk in dairy barns; the con- 
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Method of using Sterilamps to sterilize counter-type drinking glasses. 


trol of bacteria on all commonly 
handled articles of apparel; reductions 
of fermentation or mold losses in food 
preparations or storage—all these and 
many more spelling out a death sen- 
tence for unwanted disease germs and 
representing an eventual insurance 
for longer and happier human lives. 
Taming the death ray is one of the 
most important results of scientific 
research that has occurred in this 


generation. Potentialities are so great 
that the Sterilamp and its carefully 
restricted output of ultra-violet radia- 
tion has awakened an excited interest 
as the newest and sharpest tool avail- 
able to the electrical fraternity and to 
all interested in hygiene and health, in 
the up-building of longer and happier 
lives and the reduction of decay, spoil- 
age, and similar economic losses.— 
The Electric Journal. 
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Concrete: Its Maintenance and 
Repair 


By R. B. Young, Testing Engineer, Hydro-Electric Power 
Commission of Ontario 


(Continued from May) 


TYPICAL JOBS 

The methods outlined in this paper 
for the repair and maintenance of 
concrete have been used successfully 
on many jobs by the Hydro Electric 
Power Commission of Ontario and 
others, and before concluding, it may 
be of interest to describe briefly a 
few that are typical. 

The first case is that of a large 
storage dam of the Ambursen type, 
approximately 1200 ft. long and 50 
ft. high at its deepest point. Eighty- 
five buttresses of varying height, 
spaced on 15-ft. centers, carry a rein- 
forced concrete slab ranging in thick- 
ness from 11 in. at the top to 28 in. 
at the bottom of the deepest section. 
Chige 2): 

The dam: was built in 1914, of 
screened and washed sand and gravel 
of fair quality, proportioned 1:2:4 
for the slabs and 1:3:6 for the but- 
tresses. The workmanship and the 
quality of the concrete were good for 
structures built at that time. 


Fig. 2—General view (shortly after completion) 
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Trouble with this structure was ob- 
served within ten years after com- 
pletion and in 1927, an investigation 
was commenced to determine the 
cause. The concrete was watched 
closely for two years, by which time 
it was apparent that the deterioration 
was due principally to movements of 
water through cracks and porous sec- 
tions, from front to back of the slabs 
and buttresses. The design of the 
reinforcement in the haunches of the 
latter contributed to this condition 
for no provision was made for tensile 
stresses in the direction of the sup- 
ported slab. (Fig. 3). When the 
slabs did not slide freely on the 
haunches, as was intended, such 
stresses developed, and cracked a 
large number of the latter roughly 
parallel to the axis of the buttress 
piers. (Fig. 4). This, in turn, per- 
mitted access of water to the concrete, 
which by pressure and capillary ac- 
tion, found its way to the surfaces. 
In passing through, the water rotted 


SEE 


of dam which was repaired. 
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13:5 Concrete 


Section between buttresses of dam at pont of maximum depth- 


+°So rod, 12 centers 


30 


SECTION- AA 


Showing method of reinforcement 
and position of develope d Crack 


Buttresses on 15 ft centres . 


Fig. 8 


the concrete with the result that soft 
spots of considerable volume developed 
in 17 of the piers. On exploring these 
by drilling, it was found that the con- 
dition of the concrete became steadily 
worse, the closer one came to the 
front of the dam and it was evident 
that these spots were but the surface 
indication of a cancerous condition 
in those parts of the structure which 
were deteriorating. 

Similar spots were found in a 
number of the slabs, principally in 
those parts in which the concrete had 
segregated during placing, but with 


a few exceptions, they were of small 
size. The disturbing feature about 
the deterioration of these slabs, was 
that the trouble was steadily progres- 
sive and gave evidence of spreading 
beyond the segregated areas into 
sound concrete. There was also a 
tendency for the movements of water, 
which were the direct cause of the 
decay, to develop wherever a struc- 
tural crack occurred in a slab, even in 
sound concrete, although in these loca- 
tions, the deterioration was at a very 
much slower rate. 

The water impounded by this dam 
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Fig. 4—Crack in haunch of buttress 
caused by dragging of slab 
which it supports. 


was soft, but was not acid and ordi- 
narily would not be considered cor- 
rosive to concrete. However, it has 
been the author’s experience, that any 
water, even if hard, will, in time, rot 
concrete if that concrete is sufficiently 
porous to permit its movement from 
place to place. 
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were 


weakened. 


at any one time. 


When it became evident that re- 
pairs would soon be necessary, pos- 
sible methods of restoring this dam 
studied. Consideration was 
given to the construction of a new 


slab, to waterproofing the existing 


slab by various means, to converting 
the old dam to an earth dam and 
other schemes; but any of these would 
have been very costly and would have 
necessitated the shut-down of an im- 
portant generating plant for a period 
of months, and the loss of valuable 
water. It was finally decided that 
the most satisfactory solution was to 
build a new dam of the same general 
type within the old, for this could be 


done piecemeal, only replacing as need- 


ed, those sections that had become 
The advantages of this 
scheme were that it did not necessitate 
the unwatering of the dam or the 
building of an expensive cofferdam, 
and only those piers or slabs that 
required strengthening need be done 
It had the further 
advantage that it was not necessary 


to remove the decayed concrete from 


the old structure or even to water- 
proof it, as no dependence was being 
placed on the old dam for carrying the 
load. 


Economically, this plan was attrac- 
tive, for it spread the cost of the 
reconstruction over a long period. In 
fact, the money that had been set aside 
for renewals were more than sufficient 
to make the initial repairs and the 
present rate of deterioration is such 
that the costs of future reconstruc- 
tion will be kept well within the limits 
of this amount so that at the end of 
the estimated life of the original struc- 
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Fig. 5—Method of repairing buttress and haunch of dam. 


Note at left haunch trimmed back partly to allow for recess to hold slab; and at right, the system 


of reinforcing used. Dowels are carried through and into a similar section, added to the other side 
of buttress. 


ture, the then existing dam will be 
practically as good as new. 

In the summer of 1929, one of the 
slabs developed a crack that was 
plainly due to a structural failure and 
immediate steps had to be taken to 
repair it. In as much as it was neces- 
sary to bring in considerable con- 
struction equipment for this work, 
it was decided at the same time to 
repair all of those buttresses that 
were badly decayed. 

The general plan followed in repair- 
ing the dam was to provide new piers 
alongside the old, capable of carrying 
the full load of the structure. These 
were tied to the existing piers in such 
a way that the load would be trans- 
ferred to them and they were provided 
with recesses at the front end into 


which a slab could be built when it 
became necessary to strengthen the 
old. Details.of the methods are shown 
in the ‘illustrations. (Fig. 5 and 6). 

Screened sand and gravel similar 
in quality to that of the original con- 
struction were used in. the repair work 
but so proportioned as to give a con- 
crete having a 28-day compressive 
strength in excess of 3,000 p.s.i. The 
concrete was cured by leaving the side 
forms in place for several days after 
casting and by keeping the surfaces 
wet. All joints with the old concrete 
into which water might penetrate, 
were primed with an asphalt solution 
and sealed with an emulsified asphalt 
putty. 

This repair work has now been in 
service for seven years and in this 
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Fig. 6—Completed repairs to haunches of dam. 


Note at left, use of asphalt putty to seal joint; and at right, replacement of a defective part of a slab. 


time has proven satisfactory in every 
way. It is anticipated that further 
repairs to this dam will be required 
within the next two years and the 
same methods will be used but the 
amount of work to be done will be 
very much less than in 1929, for the 


rate of deterioration is slowing down, 


as more resistant concrete is reached. 
It is probable that before the dam has 
to be entirely rebuilt, the rate of de- 
terioration on the original structure 
remaining, will have become so slow 
as to be negligible and that then 
further repairs will be unnecessary. 
An interesting repair, which illus- 
trates the use on one job of a number 


of methods, was the case of a small 


hydro-electric plant in Eastern Can- 
ada. Concrete has been used in this 
plant to build the canal and forebay 
walls, and for the powerhouse and 
superstructure foundations. The grav- 
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ity wall forming one side of the fore- 
bay had been built of such a scant sec- 
tion that it was unstable. Part of this 
wall fell over shortly after the plant 
was first put into operation and the 
previous owners had thickened the 
deeper sections by adding concrete to 
the front and by the addition of a few 
small buttresses at the back. 

About everything that could be 
wrong with a structure was wrong at 
this plant. The concrete was made 
from local pit-run gravel, and was 
probably dirty as used, for informa- 
tion obtained locally indicated that the 
pit from which it came had not been 
even stripped. No information could 
be obtained as to the proportions used 
but the appearance of the concrete in- 
dicated very lean mixes. A great many 
plumbs were added in the forms and 
these were allowed to lie close to the 
surface and to each other. 


218 


THE BULLETIN 


AMUN Hy pDRO-ELECTRIC POWER COMMISSION OF ONTARIO. Ilium 


Fig. 7—Typical sections of defective gravity wall prior to repair. 


The placing of the concrete was of 
the crudest, and the walls were every- 
where a succession of fill planes, yet 
in spite of this, little segregation ex- 
isted. The resulting concrete was 
porous and readily attacked by frost 
wherever seepage took place but ex- 
cept for its extreme porosity, it was 
remarkably hard. 

Last spring, a section of the canal 
wall was shifted by ice pressure and 
it became necessary either to rehabili- 
tate or abandon the plant. The form- 
er was decided upon and a study made 
of what should be done. Besides re- 
placing the shifted canal wall, it was 
evident that the gravity walls had to 
be strengthened and made watertight, 
the wheelpits had to be waterproofed, 
and finally, it was advisable to protect 
the old walls from weathering. 

Various schemes were considered 
and the method adopted was to build 
an 18-in. curtain wall of concrete 


the two would act as a unit. 
was built on top of the old wall and 


which would blanket the entire up- 
stream face of the gravity wall and 
thus effectively cut off any flow of 
water through it; this curtain wall 
would also help to strengthen the wall. 
A new toe was cast on the down- 
stream side, extending from rock up- 
ward to a point where it would cover 
the worst of the disintegration. This 


was tied into the old concrete so that 
A cap 


8—Inside faces of walls before 
repairs, 
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Fig. 9—Completed repairs to gravity wall. 


Top section is pneumatically 


applied mortar; bottom is concrete cast in place. 


the new section at the front. The few 
feet of the old wall still exposed on 
the downstream side was then sur- 
faced with two inches of gunite, rein- 
forced with wire fabric, fastened to 
the old concrete with dowels. Details 
of the work and also the condition of 
the concrete prior to the reconstruc- 
tion are shown. (Fig. 7 to 10). 


The concrete used in the repair 
work was made from local sand and 
gravel, screened and of good quality, 
proportioned to give a dense and 
watertight concrete; its average 28- 
day strength was 3,300 p.s.i. The 
concrete was pumped to the forms and 
was there consolidated by vibration. 
Vertical joints were treated with 
emulsified asphalt and _ horizontal 
joints were eliminated by casting all 
sections, rock to top, in one operation. 


A third job, completed several years 
ago, illustrates the effect of rate of 
deterioration on the need for repair. 
The structure in question is a large 
building that has been added to from 
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time to time. The first section was 
built about 1905 and the last in 1918. 
The building is exposed continually to 
spray and in cold weather to a great 
many cycles of freezing. In the 
course of time, parts of the building 
became deteriorated, but it was 
observed that the 1905 construction 
was in as good or better condition 
than that built thirteen years later. 


Fig. 10—View of front of gravity 
wall after completion of 18 in. 
concrete blanket wall and cap. 
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Fig. 11—Face of section of building 25 years old. Note—While concrete looks 
rough, actual deterioration is small. 


Fig. 12—Cornice of section 12 years old. Note advanced deterioration on 
top step and patch below, already coming away. 
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Fig. 13—Method of building up cornice to take copper. No attempt made here 
to remove all affected concrete, only that which was soft or loose. 


Fig. 14—Completed repairs of cornice of 12-year old section of buildiny. 
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Considering the time the former had 
been in service, it was felt that the 
rate of deterioration was so slow that 
no repairs to this part of the struc- 
ture were required. On the other 
hand, the poor condition of the 1918 
concrete, indicated that early repairs 
of this section were inevitable, and it 
was decided to make these before the 
deterioration had proceeded so far 
that a great deal of rebuilding would 
be necessary. (Fig. 11 and 12). 
The method of repair was very 
simple and effective. The trouble was 
mainly confined to the cornices and 
these were scaled of all loose concrete, 
built up to line and grade and covered 
with copper. The use of copper was 
decided upon because of the poor 
quality of the original concrete and 
the fact that the quantity that other- 
wise would have had to be removed 
entirely to eliminate decay, was so 
great that the copper covering was 
very little more expensive than com- 
plete restoration and, from the stand- 
point of permanence, offered a more 
certain repair. (Fig. 18 and 14). 


Somewhat similarly, very success- 
ful repairs have been made to the up- 
stream faces of piers which were un- 
ravelling at the water-line, by cover- 
ing them with steel plates. These 
plates were anchored to the old con- 
crete by bolts and by bending the 
back edges into chases cut in the 
sides of the piers. The space between 
the plate and the pier was filled with 
grout. 

Some of these plates were removed 
after being in service a number of 
years and no disintegration of the 
concrete behind them was found. This 
may seem strange, but might be ex- 


Fig. 15—Use of steel plates to protect 
porous concrete in nose of sluice pier. 


pected when it is remembered that the 
steel extends into water and the cycles 
of freezing and thawing which the 
concrete behind the plate would re- 
ceive annually, would be reduced 
thereby to a very small number com- 
pared to similar concrete unprotected. 
This method offers a very satisfactory 
means of repairing the fronts of piers 
without the necessity of taking the 
strutcure out of service. (Fig. 15). 

In repair and maintenance, the 
policy should be that of the Mikado 
of Gilbert and Sullivan fame, which 
was “To make the punishment fit the 
crime.” There is no one method that 
is best for all conditions and any en- 
gineer charged with the responsibility 
of restoring a concrete structure, 
should approach the problem with an 
unbiased mind. He should first deter- 
mine the causes of the difficulty, de- 
vise means for their elimination and 
then put the structure back into satis- 
factory operating condition, using 
whatever methods offer the required 
results with a certainty of perman- 
ence, with an appearance in keeping 
with the prominence and purpose of 
the structure, and with due regard to 
economy. 
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~Modern Prophecies 


When we compare the present uses 
of electricity with those visualized by 
Steinmetz before many of those uses 
had been developed, or even experi- 
mented on, it is surprising how many 
of his ideas have become present 
realities. One exception is the use of 
electricity for house heating. In a 
northern climate such as ours, with 
its seasonal variations of temperature, 
developments in electrical house heat- 
ing are stil far from anything that 
would prove economical.—Editor. 


HAT the development and 
widespread use of electricity 
would change the living con- 
ditions of people was foreseen 
by the engineer Charles Proteus 
Steinmetz in one of his writings of 
over twenty years ago. In the Ladies’ 
Home Journal, September 15th, 1915, 
under the title, “You Will Think This 
a Dream’, he gave some of his im- 
pressions of what the future then had 
in store. The following has been ex- 
tracted from the article referred to: 


The time is coming when the cost 
of electricity will be infinitely lower 
than now, and when that time comes 
it will revolutionize all our domestic 
life. 

. when electricity becomes uni- 
versally used, it will be against the 
law to have a fire of any kind within 
the city limits. The Government will 
not allow fires because they are dan- 
gerous, dirty, and insanitary; ... 

When we use nothing but electrical 
power for heating as well as for other 
purposes, the supply will come through 
transmission lines and big central sta- 
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tions of many million horsepower. 
These stations will be located wher- 
ever power is available, such as at 
waterfalls, coal mines, and oil and gas 
wells... 

When heating is done electrically, if 
I want seventy degrees in my home, I 
shall set the thermostat at seventy 
and the temperature will not rise 
above that point. This temperature 
will be maintained uniformly without 
regard to the temperature outside. 

If it is very cold, electric heaters 
will hold the temperature at seventy. 
If it should be ninety or one hundred 
degrees outside, the same electrical 
apparatus will cool the air inside. ... 

... With electric equipment we 
shall be able to. . . have the humidity 
normal at all times. This electric 
equipment will have an absolutely 
automatic control of both temperature 
and humidity. 

... When electricity is developed we 
shall have apparatus that will destroy 
bad air, bring fresh air into the home, 
and, when the air outside is not suffi- 
ciently invigorating, automatically 
arrange a distribution of ozone.... 

... All cooking will be done by elec- 
tricity. A great deal of our food will 
be cooked on the table. ... Cooking 
by electricity will. be very much more 
satisfactory and under perfect con- 
trol. By adjusting the regulator, the 
food will be perfectly cooked auto- 
matically. 

The telephone will be improved. If 
we want to hear a concert, we shall 
not have to go out in the crowd and 
sit in unventilated rooms. By means 
of the improved loud-speaking phones, 
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we may listen to the. concert in our 
homes.... 

With wireless telephones, if a 
singer should be singing in an opera 
in some European capital, we shal! be 
able to listen to this opera in our own 
libraries in America. The new tele- 
phones will make it possible for mil- 
lions of persons in moderate circum- 
stances to hear the finest concerts in 
the world without crossing their 
thresholds. 

With the motion picture and the 
talking machine perfectly synchron- 
ized, as they will be, it will not be 
necessary to go to the theatre for our 
amusement. These machines will be 
made for use in the home... . 

... When fires are not allowed 
within city limits, electric automo- 
biles, bicycles and tricycles will be de- 


Be 


veloped, and, on account of the low 
price, will be available to almost 
everyone. 

... With electrical energy available 
and with the application of scientific 
methods and the production of quan- 
tities of nitrogen fertilizer from the 
air—the cost of raising food supplies 
will be materially decreased. ... . 

The use of electricity will so facili- 
tate labour that the hours of labour 
will be shorter. The working day will 
not be more than six hours.... 

Electrical power will be used so 
generally that it is very likely the 
cost will be on the basis of a tax, like 
our water tax. For example: so much 
a plug, as we are now charged so 
much a faucet. It will be very cheap 
and it will not pay to install meters 
and have them read. ... 
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Load building 


By J. Albert Smith, M.L.A., Commissioner, Hydro-Electric 


Power Commission of Ontario 


(Address to the Ontario Municipal Electric Association and Association of 
Municipal Electrical Utilities at Bigwin Inn, Muskoka, July 5, 1938.) 


T gives me a great deal of pleas- 

ure to meet with the Ontario 

Municipal Electric Association, 

with which I have been so long 
and happily associated and, of course, 
with the Association of Municipal 
Electrical Utilities. While my capa- 
city as a delegate to this body has 
undergone something of a transition, 
I am more pleased than I can say that 
if anything my changed relationship 
has brought me closer, rather than 
otherwise, to this organization as a 
whole. Previously, and I hope in 
saying this I will appear not too sel- 
fish, my chief interest was in the wel- 
fare of my own municipality of Kit- 
chener. This is understandable, and 
only as it should be. It is right and 
proper that a delegate should feel his 
strongest interest and exert his 
strongest effort on behalf of his own 
community. That is his primary pur- 
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As a provincial 
is with 


pose and function. 
commissioner my 
Hydro in the Province generally, and 
if my recent appointment leads to 
nothing else it certainly will to broad- 
mindedness and a broadened outlook. 

As you know, my appointment with 
the Hydro-Electric Power Commission 
of Ontario is as yet of only short 
duration, but even in the few months 
in which I have enjoyed this new 
capacity I have come to a greater 
consciousness and realization than 
ever before of the magnitude, the 
magnificence, and the value of the 
Hydro system, municipally and prov- 
incially. Not only so, but I have 
come to an equal consciousness of the 
tremendous potentialities for mutual 
welfare offered by the Ontario Mu- 
nicipal Electric Association. The 
very frame-work of the Hydro set-up 
is fashioned with the instrument of 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


mutual effort, and based on an endur- 
ing foundation of municipal and 
provincial co-operation. Without a 
coming together of interested munici- 
palities in the early days, Hydro could 
never have originated. Throughout 
the years its co-operative set-up has 
paid dividends of millions of dollars 
to its component members, and in 
time to come even greater benefits 
will accrue. 

Now, aS you are aware, my topic 
this morning is “Load Building’—a 
subject of many ramifications, and 
one which no individual, no matter 
how extensive his experience, is pos- 
sibly capable of dealing with in any 
mamer approaching completeness. All 
{I can hope to do to-day is to give 


system’s measure of progress, and by 
that I mean how far it has advanced 
towards the ultimate goal—absolute 
saturation. To my mind, all the indi- 
cations are that Hydro has still a long, 
long way to go in this regard. As I 
read the signs, the system is just now 
emerging from a truly formative 
stage, and I will tell you why, in my 
opinion, this is so. 

Through the years following its in- 
ception and until 1929 or 1930 Hydro 
was favoured with a consistent and 
satisfactory growth in load, year by 
year. Throughout this period new 
areas, new municipalities were being 
added and electrified. Except on one 
occasion during the past 15 years the 
average loads in municipalities and 
rural power districts in the Niagara 
system—(I take Niagara because it 
is the largest and accordingly from a 
general view most representative )— 
have increased year by year, and of 
late this increase has been very mark- 
ed indeed. 

Now let us, for a moment, consider 
just what that means and signifies. 
Before we can build loads, the growth 
potentialities must be there. That 
is to say, we must either procure new 
customers, or in the alternative our 
present customers must be capable of 
absorbing further quantities of pow- 
er, else must our efforts be predestin- 
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ed to failure. In this regard, I 
personally feel assured that our satur- 
ation point is still some distance away. 


Were we approaching the point at 
which loads would even out, the in- 
creases in latter years over their 
immediately preceding years would 
gradually taper. The tendency would 
be to settle downwards until a level 
had been reached at which, with 
slight variation, load would maintain. 
So far as Hydro is concerned, our 
recent experience has been just the 
opposite. Actually, since 1930, the 
first complete year of the depression, 
in which incidentally the average load 
of municipalities and rural power 
districts totalled 577,952.6 horse- 


power, this same average has increas-. 


ed by over 24 percent to a total of 
719,262.9 horsepower in 1937. This, 
mind you, through a period of de- 
pression never before equalled in 
modern times. During that period the 
total number of customers per munici- 
pality increased not nearly so mark- 
edly. In 1930 there were a total of 
415,738 customers — domestic, com- 
mercial and power, served by the local 
municipalities, and in 1937 the total 
was 452,517. While the number of 
customers has increased by 8 percent, 
the average load has increased by 24 
percent. 

It naturally follows, therefore, that 
the tremendous increase is traceable 
not so much to new customers, but 
to greatly increased usage of power 
per customer. Throughout the years 
our customers are coming to an ever- 
greater realization of the many bene- 
fits of electricity, and are utilizing 
energy in an ever-increasing number 
of ways. Its uses are increasing. Its 


JULY, 1938 


utilization is becoming year by year 
more complete for household and in- 
dustrial purposes — and this is im- 
portant — even during the stringent 
years when the natural tendency is 
toward economy and reduced expendi- 
ture. 


Now in the comparisons I have so 
far given I have drawn my illustra- 
tions from the Niagara system. It 
will, I am sure, interest you to know 
that the other systems have been 
equally active. In every area — in 
practically every municipality of the 
Province not only has the total use. 
of power increased materially during 
the past several years, but the use 
per customer has increased in sub- 
stantial amounts. What is true in the 
Niagara system is true elsewhere, 
and if the indications are as I have 
drawn them, then we may look for- 
ward to many more years of growth 
and expansion -before arriving at 
what might be termed a saturation: 
point. 

Digressing for a moment, I might 
just say that it was largely this fac- 
tor, enhanced somewhat by a com- 
plicated legal situation, that primarily 
influenced the Commission in_ its 
settlement last December with the 
Quebec power companies. We felt, 
and I think rightly so, that in expecta- 
tion of the large increases yet to be 
realized in municipal and rural load, 
that we could not do otherwise than 
to provide in advance for power at 
the most reasonable rate possible. 
Every factor entering into the ques- 
tion actuated towards a speedy set- 
tlement. Dr. Hogg, in an address 
which I was privileged to read to you 
at your winter convention dealt with 
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the whole situation at length, and | 
will accordingly discuss it no further 
at this time, except to say that the 
conclusions he arrived at are heartily 
endorsed by both the Vice-Chairman 
and myself. 

It is unfortunate but nevertheless 
unavoidable that when dealing with 
large power systems it is necessary 
to make provision for so many years 
in advance. Economic necessity re- 
quires that long-term contracts be 
entered into in order to secure fair 
and equitable prices, and at the same 
time to insure that ample reserves of 
power are available at all times for 
expected load growth and possible con- 
tingencies of any other kind. The 
advantage secured through moving 
rapidly last December will amount to 
approximately $92,000,000 within the 
Niagara system, but that advantage 
will be lost unless load continues to 
Move upward sufficiently in large 
measure to overtake the additional 
deliveries. 


It becomes obvious, therefore, that 
- in order to render the system the safe- 
guard which is necessary, that we 
must extend our efforts towards build- 
ing load — and building load that will 
not deteriorate in the face of general 
economic conditions, but that will 
maintain in spite of what might be 
termed normal adversities. The po- 
tentialities are there—the possibilities 
for load growth and expansion—and 
we must utilize and exercise them to 
the best of our ability to do so. 


In this regard it might be interest- 
ing to discuss for a moment the vari- 
ous factors that react against load 
expansion or, on the other hand, bring 
increases in load. It is inevitable that 


during periods of business depression 
power loads should decline. That is 
to say, faced with generally more 
stringent economic conditions and de- 
preciating markets, industrialists 
must necessarily reduce their produc- 
tion in proportion, with a consequent 
reflection in reduced revenue to mu- 
nicipal and provincial commissions. 

Permit me, for a moment, to refer 
you back to the comparison I have 
already given between loads in 1930 
and at the end of 1937. That com- 
parison, you will remember, showed a 
tremendous increase in municipal and 
rural demand during those years, and, 
I might add, an increase out of all 
proportion for the majority of those 
years with the increase to be observed 
when comparing between total load 
supplied to all customers. 


Now, let us consider that very 
closely for a moment, and study its 
indications. During a period of eco- 
nomic disintegration — a period of 
industrial inactivity or virtual inac- 
tivity, domestic load has nevertheless 
consistently advanced. Wherein lies 
the explanation for this seemingly 
anomaly? Economic conditions would 
rather seem to exert in an opposite 
direction, because the earning power 
of our citizens, our domestic custom- 
ers, their ability to pay, bears direct 
relation to industrial activity. 

Several factors become immediately 
obvious. In the first instance, the cost 
of power has so reduced that the 
amount of money involved in reducing 
home takings to an absolute minimum 
is insufficient to offer an attraction— 
that is to say, to balance against the 
disadvantage and inconvenience that 
would result. The unavoidable tend- 
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ency is to economize in some less 
essential direction. 

In the second place, it becomes in- 
creasingly obvious that due to the 
much more complete electrification of 
the home that it is impossible to 
maintain a domestic establishment in 
efficient operation without electricity. 

Finally, referring back to the cost 
of electricity, it becomes obvious that 
many turn to electrical contrivances 
during depression in order to save 
both time and money. 

And, in summing up, therefore, it 
becomes clear that while municipal 
load growth during periods of extreme 
prosperity must sometimes appear in- 
significant compared to the phenome- 
nal expansion of industrial load, mu- 
nicipal load, based as it mainly is on 


domestic supply and demand, is more > 


rigid and less prone to downward fluc- 
tuation. Once a peak has been estab- 
lished the probability is that that 
peak will be maintained and added to 
rather than otherwise. 

Of the three factors I have enu- 
merated perhaps the second — the 
increased utilization of electrical de- 
vices and the supplanting of other 
devices is perhaps the most important. 
It is not so many years ago that elec- 
tric stoves were few, vacuum cleaners 
were perhaps not more common, and 
the sewing machine, the electric 
toaster, and the washing machine 
alone held sway. Since that time 
electric stoves and electric food mixers 
have come to occupy an increasingly 
important place in the modern kit- 
chen. Vacuum cleaners have assumed 
a wide-spread prominence. Electric 
refrigerators have supplanted the 
ancient ice-box. Electric ironers now 
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occupy a place of importance in the 
up-to-date home laundry. 

More recently still, the problems of 
atmospheric control have yielded to 
scientific experiment. Air condition- 
ing contrivances have resulted, thus 
making available an additional outlet 
for electrical supply. As each of these 
new devices were introduced to the 
popular market and received its ap- 
proval, increases in load naturally fol- 
lowed. It is not inconceivable that in 
time to come electrical devices of a 
new and hitherto unknown nature will 
approach development, and it is for 
these that we must prepare. 

The possibilities involved in an ef- 
fective load campaign program have 
been well illustrated by the Commis- 
sion and the municipalities in past 
years. In this regard permit me to 
refer very briefly to the water heater 
campaign which has been carried on 
since 1933 in most hydro municipali- 
ties, resulting in enormous increases 
in the number of water heaters in 
use, and a considerable and continu- 
ous increase in load. It is only by a 
consideration of the measure of suc- 
cess resulting from past effort that 
we may reasonably plan for the future. 

It will, I am sure, interest you to 
know that since 1933 there has been 
installed under our _ co-operative 
heater campaign, 42,140 flat rate 
heaters and 16,200 booster heaters. 
During the fiscal year 1937 these in- 
stallations resulted in the absorption 
of an average of 35,100 horsepower, 
and as a result the municipalities of 
the Province saved in power costs— 
because even had the power not been 
sold it would still require to be paid 
for—a total, in one year alone, of 
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for municipalities in power cost up 
to October 31st, 1937, and including 
that period since 1933 has reached 
the very surprising sum of $1,567,170. 
The total capital cost of the heaters to 
date as billed to the municipalities is 
only $1,450,000. Against this, per- 
mit me to point out that during the 
four years up to December, 1937, the 
municipalities collected in revenues 
from water heater installations a 
total of $3,133,212. 


Equally spectacular results have re- 
sulted from the range campaign. 
During 1937, 100 municipalities par- 
ticipated in this co-operative effort, 
and as a result the number of ranges 
installed for the year increased by 
25 percent, from a total of 6,101, as 
inspected by our Electrical Inspection 
Department in 1936, to 7,591 in 1937. 

So far this year, the response has 
been even more promising. To date 
210 municipalities have been contact- 
ed, in one manner or another, and of 
these 145 have already entered the 
campaign and are at the present time 
actually participating. Very nearly 
half as many again as last year, so 
that, all things being equal, we might 
reasonably look towards an increase 
during 1988 of perhaps as much as 50 
percent in the number of installations 
over 1937. 


It is in the direction of these two 
campaigns — water heaters and 
ranges, that the most intensive effort 
has in the past centred, and it is in 
this direction, as a result of that in- 
tensive effort, that the greatest meas- 
ure of success has been obtained. 

All in all, the future is bright and 
full of promise, providing the var 


supply of power, co-operate to the ex- 
tent of their ability for mutual better- 
ment. 


So far as the Commission is con- 
cerned, every effort will be made to 
enhance the present campaigns, and 
to further them in every possible way. 
Not only so, but plans are presently 
under consideration providing for the 
extending of the scope of our sales 
and promotional department, with a 
view to advancing into those fields in 
which a lesser measure of success has 
been obtained in the past. 

The two programs in which the 
largest measure of success has so far 
been attained provide a most interest- 
ing indication of what can be done, 
despite certain factors which inevit- 
ably react against them. Consider, 
for a moment. Each installation — 
whether it. be a water heater or an 
electric range, calls for a capital in- 
vestment. No matter how the cost 
of the equipment is spread, or divid- 
ed, inevitably it reacts against the 
consumer. Nevertheless, despite that 
drawback—and it is a very real one— 
considerable success has been attain- 
ed. I ask you, then, to consider the 
potentialities for load growth which 
reside in a scheme requiring a much 
smaller capital investment. I refer to 
the possibilities for load growth in- 
volved in a really effective lighting 
campaign. 

It is unfortunate, but nevertheless 
true, in this day of scientific enlight- 
enment, that 40 percent of the young 
men and women of college age have 
defective eyesight. Even among public 
school children, 20 percent are affect- 
ed in some manner or another, and 
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above the age of 60 at least 95 out of 
every hundred suffer from vision im- 
pairment. That perhaps the true 
cause for this disgraceful condition 
lies primarily in insufficient and im- 
proper lighting would seem _ well- 
established in scientific fact. It has 
been determined that an hour’s read- 
ing, under improper lighting condi- 
tions, provides sufficient strain to ac- 
tually reduce the heart action by five 
times as much as an equivalent exer- 
tion under proper lighting. 

Further unimpeachable proof lies 
in studies conducted among the vari- 
ous vocations. Among farmers and 
labourers who spend the greater part 
of their day outside in natural light, 
the ratio of eye disorder is extremely 
small. It is the stenographers, the 
draftsmen, the students, who suffer 
most—the office-workers, and the pro- 
fessional men, whose work consists of 
much reading. As high a percentage 
as 80 percent of these have defective 
vision. Even among housewives the 
percentage of those with poor eye- 
sight has been established at 60. 


And eyesight is not only a matter | 


of personal satisfaction—it is a mat- 
ter of personal efficiency and progress. 
From 1933 to 1936 a survey of schools 
was kept in Alabama to determine the 
effect of light on students. It was 
established that in poorly lighted 
school rooms an average of 27 students 
failed to pass their examinations over 
a period of three years. Under proper 
lighting conditions within a similar 
period only 9 failed. Even allowing 
for a possible variance in the ability 
of the students, the comparison speaks 
for itself, and in a manner which 
permits of no misunderstanding. It 
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is a fact that lighting in our homes, 
our factories, our stores, our places 
of business and even in our schools 
of learning and educational institu- 
tions is woefully inadequate—hope- 
lessly inadequate—a disgrace to the 
age of enlightenment in which we live. 
The potentialities for actual public 
service as well as the possibilities of 
financial return in additional sales of 
power in this direction are immeasur- 
able, so far as the municipalities of 
the Province are concerned, and I 
would ask you that you give your most 
serious consideration to this matter. _ 


So far as the water heater cam- 
paign is concerned, all the present 
indications are that 1938 will prove 
as successful a year as 1937. 

The range campaign is proceeding, 
as I have stated, with vigour and 
marked success. The Commission’s 
Radio Cooking School, conducted in 
conjunction with this campaign, is 
evoking satisfactory comment from all 
parts of the Province, and it is our 
hope since the season closed on June 
29th to reopen in a much broader way 
about the middle of August. 


So far as lighting is concerned, the 
Commission has hopes of launching 
within the immediate future a much 
improved campaign, based on the 
present one, but much extended. The 
difficulty with which we have in the 
past been faced in this regard is m 
the procuring of competent demon- 
strators. This is a new sort of work, 
and one which special training is 
a necessary adjunct to the achieving 
of real results. At the present time we 
have one squad travelling about the 
Province, and it is our hope to equip 
a number of others in order that the 
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Province may more effectively be can- 
vassed. The Commission is prepared 
to play its part in bringing about a 
more effective use of electricity with- 
in the Province. 


It is essential, however, in order 
to achieve success in an endeavour of 
this nature that the municipalities co- 
operate, and extend their efforts in a 
parallel direction. In many respects 
the local authorities are best compe- 
tent to investigate and advise. Local 
conditions govern the activities of 
each municipality in promoting the 
use of more power among their con- 
sumers, and there are innumerable 
factors which regulate the extent to 
which promotional effort will succeed. 
The direction in which advertising 
and publicity is aimed must, in order 
to be effective, vary in different locali- 
ties according to different situations. 
You may be sure that not one munici- 
pality of the Province can boast of 
having more than barely scratched the 
load-building possibilities within their 
area. The point of saturation is still 
so far away that we cannot even see 
it. The possibilities for financial im- 
provement to both jurisdictions are 
immeasurable. 


Let me just indicate to you a few 
of the ways in which the municipali- 
ties can assist. Primarily, load build- 
ing is, because of the factors which 
I have mentioned, a municipal matter. 

So far as the range campaign is 
concerned, the Commission is more 
than pleased at the very favourable 
response to our suggestion that local 
utilities take upon themselves the 
financial burden involved in substitut- 
ing three-wire for two-wire services. 
Of the 144 municipalities engaged in 


our range campaign, 132 have agreed 
to either wholly or in part absorb this 
additional cost, which otherwise would 
react directly against the consumer. 


About 60 municipalities have defi- 
nitely decided to undertake home 
servicing of consumers’ appliances and 
equipment, and a number of others 
have not as yet come to final decisions. 
I would urge to the extent of my 
ability that those of you who have 
not already come to this decision take 
it under advisement. For every elec- 
trical appliance that remains idle be- 
cause of breakdown or failure to func- 
tion efficiently, there is a loss of load. 
Few housewives make it a point to 
repair equipment immediately it re- 
quires it. Sometimes days or weeks 
will elapse before it is again ready 
for service. During that period a 
potential load is lost—a load which 
once was supplied. Not only so, but 
during that period there is always the 
possibility—and sometimes a not too 
remote one, that dissatisfaction will 
cause the consumer to supplant the 
electrical device with one of some 
other type. 

One example of what can _ be 
achieved in this direction is afforded 
by the City of Windsor where despite 
somewhat higher per kilowatt-hour 
rates than in some of the other large 
municipalities, and in the face of in- 
tensive competition from gas, the 
average monthly domestic consump- 
tion has multiplied by approximately 
two and one-half times within a pe- 
riod of 15 years. 

So far as lighting is concerned, the 
major portion of this work must 
necessarily be undertaken by the mu- 
nicipalities themselves. The Commis- 
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sion is prepared to undertake studies 
and to train officials for work of this 
nature, but in the final analysis, be- 
cause of varying local situations, the 
local utilities must take over the 
major portion of this work. 

The possibilities in commercial 
lighting alone are immeasurable, and 
a systematic canvass by the local 
utilities of their various customers 
with a view to improving lighting 
conditions within their stores, fac- 
tories and other industrial premises 
should alone be productive of imme- 
diate and lasting results. On grounds 
of efficiency alone, no factory owner 
can afford to neglect proper lighting. 
So far as retail stores are concerned, 
tests conducted in Hydro shops where 
emphasis has been placed on show- 
case and window lighting during past 
years provide a striking example of 
financial -benefits which can result— 
and in a manner which the store- 
owner cannot help but recognize. 

It is our hope that in time to come 
an ever-increasing number of local 
utilities may find it possible to join 
with us in our “Better Light’ cam- 
paign, and reap the benefits along 
with those others who have in the 
past co-operated in this regard. 


A most important point in selling 
additional power, and one which can- 
not help but appeal to any consumer, is 
that the cost per kilowatt-hour tends 
to decrease as the amount of power 
purchased increases. The use of 
twice as much power as formerly 
does not mean twice as high a bill. 
In local promotional effort this point 
should be emphasized—that a great 
deal more power, greater home com- 
fort, greater convenience and domestic 
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satisfaction, can be procured for only 
a very small increase in expenditure. 

Hydro is now, perhaps, in a better 
position than for many years past. 
The difficulties with which we were 
faced during the depression — the 
steady increase in power costs, in 
some systems the mounting deficits, 
increased thirteenth bills, and enforc- 
ed stabilization of rates from reserves, 
have been overcome and very advan- 
tageously. Rates are now lower than 
they have been for many years, and 
of all selling arguments this is per- 
haps the foremost. 

This has been well-illustrated in 
the Commission’s operation of the 
rural power districts. In the past, 
the service charge has reacted against 
rural expansion. The fact that the 
consumer was required to pay up to 
as high as $8.30 per month before 
starting to pay on consumption, exer- 
cised a retarding effect for many 
years. During the past three years 
tremendous strides have been taken 
in this direction. Service charge re- 
ductions were granted on three sepa- 
rate occasions, totalling savings to 
rural consumers of between $600,000 
and $700,000 per year. Wide pub- 
licity was given to these reductions, 
and as a result the increase in rural 
customers and in rural usage of power 
has been truly phenomenal. 

During the fiscal year 1937, 2,300 
miles of new rural lines were built 
or projected, to serve 13,000 new rural 
customers. It is interesting to note 
that this program exceeded by 50 
percent the construction of line and 
number of customers added to the sys- 
tems in the previous most successful 
year, 1930. In that latter year 9,375 
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customers were added and 1,893 miles 
of line were constructed. As a matter 
of fact, more primary line was con- 
structed in 1937 than in the four de- 
pression years of 1932-3-4-5 together. 

To the Commission’s view, these 
truly phenomenal results are directly 
resultant from two factors. First, the 
very aggressive campaign which has 
been conducted in the rural areas, and 
secondly — and this is perhaps the 
most important, the very considerable 
reductions in charge. The latter item 
speaks for itself, so long as sufficient 
publicity is given to it. 

So far as the municipalities are 
concerned, the possibilities in this 
direction are equally promising. Dur- 
ing the year 1937, every organized 
system of the Province received rate 
reductions and refunds, in_ total 
amounting to over $3,400,000. In 
order to secure maximum productivity 
the municipalities must publicize the 
present low rates within their con- 
fines, as the Commission publicized 
low rates within rural Ontario. 


There is such a very, very great 
deal that can be done with a system 
such as ours. The potentialities for 
public service are unlimited, provid- 
ing both jurisdictions, provincial and 
municipal, enter together into the 
great work we are undertaking. 

There has been nothing technical 
in my few remarks to-day. I did not 
intend that there should be. My 
thought was to give a short review of 
past success in “Load Building,” in 
order that you might be made aware 
of the result of mutual efforts in this 
direction, and at the same time to 
indicate to you in some slight measure 


the Commission’s attitude with re- 
gard to this matter, and our hopes for 
the future. We are willing to go 
more than half way in combining 
wherever possible to make local pro- 
motional effort successful. I am more 
than pleased to express the Commis- 
sion’s willingness to meet with local 
utility operatives at any time in order 
to assist in working out local prob- 
lems, and to receive your suggestions 
as to how we may further your plans. 
That is our purpose—and it is a 
purpose we intend to serve to the ex- 
tent of our ability. It must, on the 
other hand, be the purpose of the mu- 
nicipalities to avail themselves of 
whatever resources we have to offer— 
as many of you already have—and to 
exercise and utilize those resources to 
the general benefit of the consumer 
we both serve. 


Surely there is unity in our joint 
desire to produce power and supply it 
to the consumer as cheaply as it is 
possible so to do. In this regard the 
operations of each individual munici- 
pality exert a strong influence on the 
cost of power in all other municipali- 
ties. Mass production tends toward 
a reduced cost of individual items, 
and any increase in the supply of pow- 
er within any one municipality tends 
towards a levelling downward of the 
average per kilowatt-hour charge 
throughout the system generally. On 
the other hand, for every kilowatt- 
hour that remains unsold, a charge 
must nevertheless be made against the 
municipalities generally. Whatever 
power remains unsold exerts in two 
directions. Not only is there wastage 
involved in the production of that 
power, but its cost is added to that of 
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power already being sold, with a con- 
sequent retarding effect on power 
sales. It is truly a vicious circle — 
ever-widening and expanding. 

Much has been done in the past, but 
much remains to be done in the fu- 
ture. It is only by a mutual under- 
standing of problems, a mutual will- 
ingness to stand together on matters 
touching the welfare of all, that the 
maximum benefits of our gigantic 
scheme may be procured for the 
power-users, on whose behalf we 
operate. So soon as all jurisdictions 
entering into this great scheme come 
to a true awareness of these factors, 
then and then only will Hydro really 
come into its own. 

_.Despite the forces that react 
against it consistent effort and an 
attitude of give and take can enhance 
this mutual understanding and en- 
deavour. Too often we hear the cry 
of “Hydro in politics,” and when we 
do there comes a natural inclination 
to those of us who are Hydro-minded 


to rally to one side or the other of the 
political fence, and sometimes to take 
up the cudgels for we know not what. 
So long as the municipalities and 
the Provincial commissioners stand 
firm in service to the people, Hydro 
has nothing to fear from politics. 
Despite numerous investigations—and 
there have been many in the past and 
will probably be more in the future— 
in this regard it seems inevitable that 
an organization so prominent as ours 
in service to the people should bask in 
the glare of public attention—despite 
the campaign of vilification that has 
been directed from time to time 
against not only various individuals 
in control of affairs but also against 
the system—the scheme—the organi- 
zation itself—Hydro has withstood the 
forces of disintegration, and Hydro 
will withstand those forces in the fu- 
ture. I can assure you with all sin- 
cerity that it is my fondest wish and 
desire—as I am sure it is your fondest 
wish—that this should be so. 
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Applied Science From the View- 
point of an Electrical Engineer 


By W. B. Buchanan, Testing Engineer, H.E.P.C. Laboratories 


(Presented to American Association for the Advancement of Science at 
Ottawa, Ont., June 27, 1988.) 


HE letter of invitation from 
the secretary of this branch 
indicated that a wide range 
of choice of subjects would 
be permitted, also considerable lati- 
tude in the discussion of any chosen 
subject. After some consultation as 
to what might be considered the aims 
of such an Association, it was believ- 
ed that illustrations from the prac- 
tical field of Electrical Engineering 
might be discussed with mutual in- 
terest and profit and various prob- 


lems suggested could be included 
under such a title as has been 
adopted. 


As a group of people interested in 
science and scientific methods, we 
have mutual problems and it will be 
convenient for me to discuss these 
problems in a sequence leading from 
the broader aspects to the more inti- 
mate and highly specialized. 

We all have obligations to the gen- 
eral public from the point of view 
of education, also as to protection,— 
life, fire and financial. 

Sometimes we are inclined to for- 
get that a great mass of people are 
not scientific minded. Some have no 
conception of the methods and pro- 
cesses by which definite knowledge 
is obtained. 

A stone mason’s helper once start- 
ed conversation with me by saying,— 
“That thing (a carpenter’s two-foot 


rule) is something I’ve never been 
able to understand.” His attitude 
was one of awe and almost reverence. 
His education probably had never 
progressed to the simplest elements 
of mensuration and as he observed 
the mason measure, cut and set his 
work according to the dictates of a 
two-foot rule, that rule assumed the 
role of a magician’s wand, the visible 
token of something mysterious and 
powerful beyond his reckoning. 

But this attitude is not the only 
one confronting the scientist. You 
are probably all aware of groups to 
whom scientific activity is merely 
superficial phenomena; whose train- 
ing is largely one of inexact thinking 
and to whom conduct is even less ap- 
proximate. The barrage of talk set 
up at times by such erudite groups 
recalls the comment of Jules Verne 
—“And once again Wit triumphs over 
Science.” My comment in this mat- 
ter 1s simply that we all—electrical 
engineers included, should be inter- 
ested in the inclusion in our educa- 
tional curriculums of a reasonable 
amount of training in the exact 
Sciences and scientific methods. No 
amount of care or effort on the part 
of electrical engineers or any other 
scientists can fully protect the public 
from the consequences of their own 
ignorance or follies. 

Another scientific service rendered 
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by the electrical engineers to the 
public in a practical way is watch- 
fulness against fire and life hazards 
which might result from the use of 
electricity. 

About twenty years ago the ques- 
tion was raised in a group of repre- 
sentative electrical engineers as to 
what the attitude of the group should 
be toward the exploitation of the 
public by the supply of hazardous 
devices. One speaker expressed the 
view that as gambling is a fundamen- 
tal impulse of human nature, the 
public should be left to take care of 
itself. Illustrations were given to 
show that it was no question of a 
gamble but a certainty of loss of life 
with some of the equipment being 
marketed. Another speaker very 
earefully pictured the difficulty and 
embarrassment that might be involv- 
ed were individuals, or small groups, 
to undertake to protect the public 
and expressed the opinion that such 
service should be undertaken by some 
body having great powers of endur- 
ance and in a position to take official 
action. ; 

~The latter view has gained favour 
in public opinion and legal status has 
been given in support. At the pres- 
ent time in this province the time- 
honoured principle of ‘‘caveat emptor” 
is rapidly being replaced by the more 
modern dictum, “let the seller be- 
ware” in the matter of distribution 
of electrical appliances for domestic 
use. 

Another type of public service 
rendered by the electrical engineer 
is related to financial protection. 

I have in mind a request from a 
stockbroker to report on a new type 
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of storage battery container for auto- 
mobile use. There seemed to be no 
doubt that a complete battery would 
show good performance tests on. the 
standard charge and discharge test 
but the question of the life of the 
battery would depend on the resist- 
ance of the material of the cells to 
acid-penetration. 

One cell was filled with distilled 
water, an adjacent cell with standard 
acid. Twenty-four hours later. the 
distilled water indicated a substan- 
tial amount of acid. 

The broker’s comment on receipt of 
the report and invoice was that he 
considered his money well spent. The 
manufdcturer, however, started pro- 


duction; presumably from funds 
raised elsewhere. An _ eighteen 
months’ guarantee was given the 


product and in about that length of 
time the company conveniently went 
insolvent. 

This is a true story from a journal]- 
ist’s point of view. It serves to il- 
lustrate in another way how. the 
electrical engineer applies his scien- 
tific knowledge and methods to the 
financial welfare of the public. . 


As a group we also have problems 
involving co-ordination of effort. The 
engineer is encharged with an under- 
taking and he must derive from his 
own experience or with the aid of 
one or more expert assistants ways 
and means of performing all that is 
essential to that undertaking. 


It is extremely important that he 
exercise good judgment as to when to 
defer his own opinion to that of some 
proven expert in a special line. The 
field of applied electricity is so ex- 
tensive that trends of thought and 
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habits of practice may readily be 
carried beyond the bound of eco- 
nomical application. For example, an 
engineer whose early training and 
experience has been with electronic 
tubes and comparatively minute cur- 
rents favours the methods he is 
familiar with even to those applica- 
tions where rotating machines have a 
decided economic advantage. 
Association with workers in other 
branches of science requires a Co- 
operative spirit. From an engineer’s 
point of view the division — into 
branches is in many cases quite arbi- 
trary. His final criterion on the 
merits of devices or equipment is its 
actual performance, not who built it, 
or sold it or how much time or ex- 
pense had been put into its design or 
fabrication. 
- That the final dictum of applying 
scientific knowledge pertaining to his 
field rests largely with the engineer 
seems to be generally accepted and 
to be able to persuade the engineers 
to make application of the results of 
their work is the ambition of scien- 
tists working along supplementary 
lines. An attitude which seems to 
me to indicate a very fine spirit of 
co-operation may be observed by read- 
ing the titles of five papers being 
read at one session of the Summer 
Convention of the A.I.E.E. at Wash- 
ington on June 21, 1938. It would 
appear that definite attempts are 
being made to present the material so 
that the engineer may assimilate it 
with the least difficulty. 


Another reference of earlier date 
serves to indicate the supplementary 
relation of the various branches of 
applied science, and reads thus: “If 


electrical engineers will come for- 
ward, as my co-author has done, with 
a statement of what the electrical in- 
dustry requires, the plastics industry 
will not be slow to develop suitable 
materials.” 

The problem of the newly graduat- 
ed student adapting himself to the 
practical application of his newly, 
and perhaps we should suggest, par- 
tially acquired knowledge is one upon 
which volumes have been written. It 
is not our purpose to indulge in 
platitudes nor repeat principles of 
study which can be more effectively 
discussed at other times and places. 
We prefer rather to illustrate, by 
means of some typical problems, how 
an engineer, being faced with some 
responsible undertaking, utilizes the 
various means at his disposal, from 
whatever source and of whatever na- 
ture may be necessary to accomplish 
his purpose in a technical sense. 


LIGHTNING—EXTERNAL AND INTERNAL 

The problem of harnessing light- 
ning has been an extremely practical 
one and very important advances 
have been made during the past 
twenty years. Previous to that time 
little had been known of the actual 
energy involved in lightning strokes 
and a great deal of speculation was 
indulged in for lack of quantitative 
data. 

One of the most useful devices for 
studying lightning phenomena is the 
Klydonograph. As a measuring 
device, it is altogether too crude to 
have any academic status, neverthe- 
less, it can be made to serve very 
useful purposes in recording over- 
voltage phenomena of various kinds. 
It is based on the fact, known for 


VOL. XXV, NO. 7 


THE BULLETIN 


239: 


WOUULENLEUENNEUALGESUUGHLHLUTTTHTLTITTTUNTINIHH HK yy DRO-ELECTRIC POWER COMMISSION OF ONTAR {©  Batiistnauuumserniisacnniusicustinest 


Fig. 1—Klydonograph records. 


more than a hundred years, that an 
electric potential applied at a point 
on a sensitized (photographic) plate 
or film would register an image giv- 
ing some measure of the magnitude 
and duration of that potential. On 
this principle a large number of very 
inexpensive recording devices were 
made and arranged to record over- 
voltage surges on a 220,000 volt 
transmission line. Some records ob- 
tained are reproduced and certain de- 
ductions may be made from the na- 
ture of the images indicated. 


Fig. 2—Klydonograph records. 
wave-front in 1.1 miles. 
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Examples indicating very steep wave-fronts. 


Records taken in the vicinity of the 
stroke show images, such as in Fig. 
1, indicating very steep wave-front. 
After the surge has travelled some 
distance along a conductor the wave- 
front becomes somewhat less steep 
and the images resulting are more 
distinctly radial rays, Fig. 2. They 
also become of lesser length with 
increasing distance, as indicated by 
Fig. 3. This line was provided with 
steel towers and two overhead ground 
wires and simultaneously with the 
stroke registered on the power con- 


Example indicating flattening of 
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Fig. 3—Klydonograph records. 


ductor a discharge was registered 
from the foot of the tower to a point 
about 30 feet distant about 12,000 
volts being built up across an earth 
resistance of 4 ohms, Fig. 4. 
Various methods of coupling to 
live lines may be used but the Kly- 
donograph requires so little energy 
that a capacity (electrostatic) coup- 
ling is most commonly used. Insu- 


A 


Example indicating attenuation in 1.1 miles. 


lator strings of suspension units may 
be used but during wet weather the 
ratio of line to registered voltage may 
be quite erratic. 

A type which has proven satisfac- 
tory is a pipe type capacity potentio- 
meter with the pipes mounted vert- 
ically. Views of two practical appli- 
cations of such type are indicated 
by Fig. 5—A and B. 

While atmospheric or external 
lightning is most spectacular, the 
electrical engineeer has to consider 
also what is frequently called inter- 


Fig. 4—Klydonograph records. 
A—Record on power line conductor. 
B—Potential tower footing to earth at 30 ft. distance. Indicated 
voltage approximately 12,000 volts. 
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A 


Fig. 5—Potentiometer Connections for Klydonograph. 
A—Adjacent to a transformer bushing. 
B—From 220,000 volt overhead line to ground. 


nal lightning such as may arise from 
switching surges or other violent dis- 
turbances in electrical circuits. 
Switching frequently gives rise to 
surges three times normal line-to- 
ground voltage and occasionally as 
high as five times normal. Cases, 
very special, are on record where 
voltages in excess of 4,000 volts were 
induced on 110 volt lighting circuits 
due apparently to very high speed 
switch operations. 

A valuable aid in the study of 
high frequency high voltage phe- 
nomena introduced more recently is 
the cathode-ray oscillograph. With its 
aid, highly trained mathematicians 
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have been able to check the expres- 
sions derived theoretically against 
the actual performance on the lines 
and thus provide a reliable basis for 
computation of the performance of 
projected lines. 


The magnitude and nature of the 
over-voltages on a high voltage line 
dictates the character and amount of 
insulation necessary to ensure con- 
tinuous service. Factors of safety 
must be adopted to provide such ser- 
vice and the cost of equipment rises 
rapidly with the factor of safety 
adopted. Like many other factors 
the engineer uses, this factor must 
be based largely on practical ex- 
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perience as most of the components 
involved cannot be estimated accur- 
ately on a theoretical basis. 

Grading of the insulation strength 
from line in to the station equipment 
has been discussed more frequently 
during recent years and quantitative 
data have been assembled on such 
component parts as, impulse factor 
for various types of insulation, strik- 
ing voltage between terminals for 
different shapes of terminal fittings, 
velocity of travelling waves, etc. The 
general purpose of the application of 
such studies and data is to avoid 
breakdown of insulation at a loca- 
tion, e.g. in a transformer winding, 
which would be very expensive to re- 
pair and involve long periods of time 
of outage. 

Assuming the initial design and 
construction of a transmission system 
to have been perfect, the problem of 
maintenance is always present. 

Ageing of insulation, weathering 
effects, in addition to other less 
tangible influences may introduce 
quite unexpected results. 


A 132,000 volt pillar-type insulator 
of the type indicated in Fig. 6 was 
blown up in service, cracking the 
concrete foundation to which it was 
bolted. A study of the dielectric 
stress distribution was made by ap- 
plying high voltage to a similar insu- 
lator in the laboratory. High con- 
centration of stress was shown as 
indicated by the static streamers, Fig. 
6—B, in fact one such insulator punc- 
tured through the porcelain at the 
head. Normally the striking-distance 
on the surface, either interior or ex- 
terior, should have been ample to 
withstand the potential applied and 


Fig. 6—Dielectric Flux or Gradient 
Control on Insulators. 


leakage on the interior was suspect- 
ed, presumably due to moisture. In- 
sulator, Fig. 6—A, was wetted up the 
interior and the result indicated by 
Fig. 6—B obtained. Unit B was 
dried out by internal heat and results 
similar to A obtained. Provision 
was made for keeping such units 
permanently dry in service. ; 


On another occasion an insulator 
of similar type but mounted horizon- 
tally about eight feet from the floor 
on inside construction, shattered and 
fell to the floor. The broken sections 
showed a large percentage of radial 
fractures and the inner surface, 
rather than the outer, showed evi- 
dence of power arc. Apparently the 
destructive flash had taken place 
through the centre of the pedestal. | 


The base of the insulator was open 
and mounted on the back of a 
channel-iron section. Careful in- 
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Fig. 7—Checking gradients in high- 
voltage bushings by direct measure- 
ments. 


spection indicated a slight amount of 
straw or grass quite foreign to such 
location near the base of the insu- 
lator. Further’ close’ inspection 
showed that six of seven remaining 
insulators in similar locations con- 
tained birds’ nests. It was surmised, 
on circumstantial evidence, that birds 
had seriously disturbed the potential 
gradient of the insulator. 


These are illustrations of the con- 
trast frequently afforded between 
practical science from the viewpoint 
of an engineer and the academic or 
theoretical aspects taught in formal 
courses of instruction. 


Further practical need exists for 
information as to the condition of 
insulation particularly where the live 
conductor is carried through the 
insulating medium such as bushings. 
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Energy loss and power factor meas- 
urements have been used but it can 
be shown that a bushing may be on 
the verge of failure without an ap- 
preciable increase of power factor, 
also that a substantial increase of 
power factor can be obtained without 
any increase of hazard, such tests 
can hardly be regarded as giving a 
perfect criterion of the serviceability 
of an insulation. 

As a result of experiences such as 
the foregoing, a gradient method was 
suggested and the various means of 
checking such gradients carefully 
considered in relation to their ap- 
plicability to this purpose. A direct 
reading method was finally adopted 
and has given very excellent results 
in maintenance work. 

Fig. 7 shows the manner of actu- 
ally taking the readings involved in 
these tests. As it is essentially a 
live-line method no interruption to 
service is required, the time per unit 
is reduced to an insignificant amount 
and the results are highly informa- 
tive. 

Curves shown in Fig. 8 are repre- 
sentative of the data obtained by 
such a scheme of tests. Line voltage 
is indicated as reading 100 percent, 
a good insulator giving curves lying 
approximately within the hatched 
section—while those having faults in 
incipient stages are detected by 
curves such as Fig. 8—A and B. 

In the early stages of the study the 
doubtful feature of the problem was 
as to whether a sufficiently sensitive 
measuring device could be obtained 
to give any reliable cue as to the 
gradient beneath a porcelain shield 
which in some cases exceeds an inch 
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Fig. 8—Typical Results of Gradient 
Tests on Oil Switch Bushings. Volt- 
age gradient curves showing location 
of leakage paths in 26 kv. bushing. 
A—Moisture in upper part of bush- 
ing. B—Moisture in lower end of 
bushing which failed in service two 
months after test. 


thickness. It has, however, been 
shown to be quite possible and meth- 
ods of applying corrections to com- 
pute the true open circuit potentials 
have also been devised.* 

It would be interesting to review 
briefly the various features requir- 
ing consideration in a study of what 
is known as the “Stability of Opera- 
tion,” of an interconnected system 
of generating and distribution sta- 
tions, some of the latter 
synchronous apparatus. 


involving 
Time, how- 
*A more complete discussion of this problem 


may be found in the Bulletin for November, 1937, 
pp. 387-846 inclusive. 


ever, Will only permit a suggestion as 
to some of the salient features. 

At the generating station the in- 
ertia of the prime movers, the rate 
of governor response and its effect 
on the power input must be consid- 
ered; also the synchronizing power 
of the generators singly and, in 
groups, with and without additional 
reactances. This would be difficult 
enough under stable conditions but 
under transients, such aS may occur 
on accidental short-circuits, other 
factors such as mechanical and elec- 
trical phase-displacements occur and 
the transient phenomena of field con- 
trol is also a factor. 


Combined with these is the impe- 
dance of the inter-connecting lines 
or networks. Problems along these 
lines have occupied the attention of 
expert mathematicians and engineers 
for several years and the calculations 
involved have warranted the con- 
struction of very expensive calculat- 
ing boards and machines. } 

I mentioned that, practically, the 
engineer regards the subdivision of 
science into branches as somewhat 
arbitrary. Frequently, because elec- 
trical methods of measurement are 
so flexible and sensitive, and the 
methods of analysis in common use of 
such a general character, the elec- 
trical engineer can make himself use- 
ful in other than purely electrical 
fields. 

An illustration of how this type of 
co-operation can be applied is given 
by a study of the conditions involved 
in the suppression of vibrations 
which frequently occur on transmis- 
sion line conductors, due to wind 
blowing across the line. Failures of 


VoL. XxXV, NO, 7 


THE BULLETIN 


245 


CMT Ey DRO-ELECTRIC POWER. COMMISSION OF ONTARIO illiterate 


Fig. 9—Vibration of Line-conductors 
—Equipment used in field for attenu- 
ation tests by travelling wave method. 


conductors have occurred at suspen- 
sion clamps attributed to the bending 
stresses superimposed on the static 
tension as the result of these vibra- 
tions. 

Since one transient component of 
stress is due to bending, it seemed de- 
sirable to have a device which could 
measure and record if possible under 
field conditions the curvature of the 
conductor at any point desired, and 
it was necessary to design such a 
device. Step-by-step a recording ap- 
paratus as shown in Fig. 9 was as- 
sembled and its practical use has 
clarified many important questions 
re line vibrations. Essentially it 
consists of a pair of carbon-packs in 
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the plane of vibration being studied 
and, normally, about 1 ohm each. 
These are connected in two arms of 
a Wheatstone bridge arrangement, 
adjustable resistances in the other 
two arms and an oscillograph con- 
nected in place of the usual galvano- 
meter for recording purposes. 

With this apparatus it is possible 
to record the reflected and trans- 
mitted components and the attenua- 
tion of a wave mechanically applied. 
Since the radius of curvature of such 
a conductor involves a derivative of 
the second order, the record gives a 
measure of the energy content of the 
wave and hence a means of deter- 
mining energy absorption or loss. 
Hence a direct method of comparison 
of the effectiveness of various 
damping arrangements can be made 
and the scheme has been used for 


Fig. 10—Mounting a curvature re- 
corder on a line conductor in the field. 
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this purpose. Considering that the 
entire problem is in the investiga- 
tional stage, remarkably good agree- 
ment has been indicated between the 
results of such field experience as is 
available and what would be predict- 
ed as the results of a judicious appli- 
eation of the data obtained from 
tests such as those referred to. Fig. 
10 illustrates a test-man mounting a 
carbon-pack curvature recorder on a 
line conductor and making. prelim- 
inary adjustments. All other adjust- 
ments as well as the recording are 
controlled from the ground by means 
of the equipment shown in Fig. 9. 
The field of electrical engineering 
as a special branch is comparatively 
new. As a consequence, a new-comer 
studies the subject from modern 
texts and probably, with some justi- 
fication, feels quite well posted. A 


tendency, however, is becoming ap- 
parent to revive practices purporting 
to be new, but which have been tried 
out and abandoned for various rea- 
sons in former years. 

Having such observations in mind, 
I would like to suggest in conclusion 
that the electrical engineer may and 
probably would find practical use for 
historical reviews of the _ special 
branches in which he is interested. 
It would appear that as time ad- 
vances the need for reference to the 
historical phases would become more 
and more urgent if continuous prog- 
ress is to be made, and a cyclic order 
of failures and successes avoided. 
Such summaries could also be given 
a fair share of romance, in fact, the 
romantic features of developments 
in electrical engineeering appear to 
be unlimited. 
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- Electricity on the Highway 


By R. E. Jones, Assistant Engineer, Distribution Section, 
Electrical Engineering Dept., H.E.P.C. of Ontario 


(Presented to the Ontario Municipal Electric Association and the Association 
of Municipal Electrical Utilities at Bigwin Inn, Muskoka, July 6, 1938.) 


HE ever-increasing use of 
motor vehicles with the 
higher speeds common now 
has necessitated the devel- 
opment of numerous devices to re- 
duce the number of accidents, espe- 
cially on the new super highways 
where traffic is very heavy. Elec- 
tricity is doing a large part of this 
_ important work; telling you when to 
stop and when to go; how to get to 
your destination; and at night fur- 
nishing a passable substitute for day- 
light. | 
} To the road authority electric 
power helps to solve many _ prob- 
lems. To the electric utility the 
modern highway offers a potential 
market for large blocks of power, 
much of it off the peak for a large 
part of the year. In probably no 
other way can the utility obtain such 
a load with as little investment in 
plant. 
ROAD LIGHTING 
The majority of motorists use the 
roads during the hours of daylight. 
Night driving is done usually from 
necessity or to avoid the congestion 
of the daytime. At night there is 
the glare of approaching headlamps, 
the difficulty of seeing objects on the 
road, and the nervous tension due to 
the limited field of vision with head- 
lights. These factors result in many 
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times the percentage of accidents at 
night as compared to daytime. 


Add up the cost of these accidents 
in property and add something for 
damage to persons, although this lat- 
ter loss is impossible of valuation, 
and you will have a sum of money 
that would pay for a lot of road 
lighting. ie 

Then again if long stretches of 
road were well lighted many motor- 
ists, particularly the tourists, would 
travel during the night. This would 
have a considerable monetary value 
due to it increasing to a large extent 
the capacity of the road, or to ex- 
press it electrically, “improving the 
load factor.” . : 

It is better to light a short piece of 
road well rather than spread the 
available funds over a lot of roads. 
Records show that a poorly lighted 
road is more dangerous than a road 
without any lighting. Any attempt 
to light a piece of road with insuf- 
ficient funds is a waste of money and 
effort and the poor illumination will 
discredit any road lighting in the dis- 
trict for some time to come. 

Many details of construction of a 
lighting system will depend on local 
conditions but. there are some funda- 
mentals which must be adhered to. 

The lighting of any road may be 
done in either of two ways. The 
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candlepower used may be very high 
and objects are observed by reflec- 
tion. In other words objects are 
seen by light from the lamp being 
reflected from the object to the eye. 
The colour and other details of the 
object are thus observed. The loca- 
tion of the light source is not of 
great importance provided it does not 
cause a glare. 

On the other hand if only a lim- 
jted candlepower is available seeing 
of objects on the road is by silhou- 
ette. The light from distant lamps 
is reflected from the pavement to the 
eye. Any object between the eye and 
the multitude of points of reflection 
on the pavement is seen as a dark 
outline. 

In a city we are interested in the 
colours of buildings and of clothing 
on people. On a highway we only 
desire to know a person or other 
object is present and what its motion 
is and a silhouette gives us this in- 
formation with the minimum expendi- 
ture of light. 

Last Autumn the Department of 
Highways of Ontario decided to light 
the “Cloverleaves” and bridges on 
the new Middle Road between To- 
ronto and Hamilton. The Hydro 
Electric Power Commission was ask- 
ed to lay out a suitable system and 
to proceed at once with its installa- 
tion. 

It was decided to use 500 watt in- 
candescent lamps in Holophane high- 
way luminaires supplied from a 
multiple circuit and controlled by a 
time-switch and relays. 

Experience elsewhere has proved 
the soundness of the Illuminating 
Engineering Society’s rule of the 


ratio of spacing to mounting height 
of 8to lasa maximum. This stand- 
ard was adopted with a mounting 
height of 25 feet and a spacing not 
in excess of 200 feet. This spacing 
was seldom reached due to the curves 
in the roads of the Cloverleaf and 
also the necessity of placing lights 
in the proper relation to danger 
points. Also on the bridges the 
posts with their outlets had already 
been located by the design of the 
bridge and frequently not at a point 
most desirable for illumination. 

Due to the method of lighting a 
roadway by the light reflected from 
its surface as already described it is 
necessary that the light source over- 
hang the pavement. This was set as 
a rigid standard of 3 feet. As the 
road authorities had given a location 
of 12 feet from the concrete for poles, 
a 15 foot mastarm was used. This 
was built of a welded steel tube with 
a trussed compression brace. 

Poles were of Western Cedar shav- 
ed and painted except on the bridges 
where steel poles of ornamental de- 
sign were used. The poles were given 
a sand collar creosote treatment and 
also numbered with aluminum fig- 
ures. 

Single conductor rubber and lead 
covered cables were used, buried 2 
feet below ground and carried be- 
neath pavements in 2 inch pipe. 
Cables were No. 4 B & S to give a 
maximum voltage drop of 5 per cent. 
and were spliced and tapped in cast 
iron boxes with covers which were 
later filled with asphalt. The lead up 
the pole consisted of No. 8 single 
conductor rubber and lead with the 
lead sheath acting as the grounded 


VOL. XXV, NO. 7 


THE BULLETIN 


249 


CRUTCH $y DRO-ELLECTRIC POWER COMMISSION OF ONTARIO !ltiutiutenurcansciiactetereeiceru cesses 


New 4-lane Middle Road showing 
lighting on either side. 


side of the circuit. It was attached 
to the pole by a wooden ground wire 
moulding and was continuous from 
the splice-box to the luminaire. 

_ After this work had been complet- 
ed the Department decided to light 
the 4 mile stretch of the Middle Road 
between Browns Line and the Clover- 
leaf and also to install an experimen- 
tal piece on one lane for a half mile 
near Sheridan. 

The former road consisted of 
partly a 40 ft. pavement and the 
palance with 2 20-foot lanes with a 
dividing strip a few feet wide. 

Poles were erected 200 feet apart 
on each side in a staggered arrange- 
ment.. They were erected in the 
same manner as already described 
for the Cloverleaf except that over- 
head conductors were used wherever 
possible. 

In general the construction was as 
already described. For control of 
the circuits one time-switch was used 
with a control wire to actuate the 
relays at each transformer. The re- 
lays were of the circuit opening 
type whereby the control wire is 
alive in the daytime. Thus any dam- 
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Two-light pole on 30-ft. centre strip. 
Mastarms 18 ft. long. 


age to the control wire at night will 
not interrupt the supply to the 
lamps. Using 500 watt lamps: and 
No. 4 copper a_ transformer was 
necessary each 3,200 feet. 

. Incandescent units of similar de- 
sign but of four different manufac- 
turers were installed. They allchave 
a Holophane refracting glass ‘bowl 
with an alzak reflector above form- 
ing a dust light fixture. The glass- 
ware projects the light in a useful 
path along the road with little or 
none wasted in the fields. 

Also there was installed a mile of 
sodium vapour lighting. This lamp 
emits a soft yellow light. As the 
light source is a tube of glowing gas 
some 10 inches long and over 2 
inches in diameter the intrinsic bril- 
liancy is much lower than with the 
incandescent lamp of the same candle 
power. This tube is enclosed in a 
3 wall vacuum flask and is held in a 
horizontal position. The reflectors 
which direct the light are of alzak. 
As the power factor of this unit is 
normally less than 50 per cent, a 
capacitor installed in each unit saved 
enough in power costs to pay for it- 
self in two years. 
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Night view of lighting on either side. 


The experimental section at Sheri- 
dan consisted of a row of incandes- 
cent units on each side of one lane 
where there was a 30 foot dividing 
boulevard with switches conveniently 
arranged so that demonstrations 
could be made of the lighting on the 
right side of the lane, on the left side, 
or in a staggered arrangement. It 
was found that the right or the left 
layouts were both good, but the latter 
a little better for the driver who kept 
to the right of the road due to re- 
flecting rays coming across as well 
as along the pavement. 

The Department has now decided 
that where a road with a 30 foot 
dividing boulevard is to be lighted 
single poles will be erected in the 
centre of the boulevard spaced 200 
feet apart. Two 18 foot mastarms 
will be installed, one on each side of 
the pole and all wires will be under- 
ground. This will avoid any dam- 
age to existing or new trees and the 
minimum number of poles will be in 
keeping with the scenic beauty of the 
road. 

As to whether future lighting will 


18-ft. 


erecting 
mastarm by means of special exten- 
- sion ladder truck. an 


Construction crew 


be incandescent or sodium, and if the 
former whether 500 watt or smaller 
depends on the results of experi- 
ments now being made. 


TRAFFIC SIGNALS 

It is not many years ago that 
traffic signal lights came into use for 
the control of traffic at busy inter- 
sections in the larger cities. 

More recently traffic signals have 
been used at main intersections on 
important highways. 

A signal installation consists of 
two main parts—the signal head, and 
the control system or dispatcher, to- 
gether with necessary conductors. 

The signal head consists of a metal 
housing with usually three faces or 
lenses; a red for stop, an amber for 
warning, and a green for go. - 

Behind each lens is a lamp usually 
of 60 watts, set in a reflector. 
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Various traffic conditions require 
different control systems. Where 
there is heavy traffic both vehicle and 
pedestrian in both roads at the inter- 
section the Fixed Time System is 
used. The lights change in the regu- 
lar sequence at predetermined inter- 
vals regardless of the traffic. 


Where one is a main thoroughfare 
and the other a lesser road the Traffic 
Actuated System is often used. The 
lights remain in a certain position 
until moving traffic causes the lights 
to change in the proper sequence. 
This system is operated by passing 
vehicles either by the vehicle passing 
over a rubber covered pad buried in 
the pavement closing two contacts or 
by a magnetic detector. A vehicle 
passing over a magnet and coil buried 
in the pavement distorts the mag- 
netic field enough to set up a current 
in the coil. This minute current is 
amplified in radio tubes and actuates 
the dispatcher. | 


Another form of traffic signal is 
the warning beacon, usually consist- 
ing of a flashing amber light either 
mounted on a pedestal or suspended 
above the road. 


SIGNS 


On busy roads direction and warn- 
ing’ signs must be easily understood 
both day and night. At night a 
simple warning sign such as a curved 
arrow for a curve, etc., may be read- 
ily seen and understood if outlined 
with reflector buttons. A direction 
sign with several words must be 
more easily read at night due to the 
time required to read the message. 
For this purpose signs are being used 
in which the words are painted on a 
white glass background with several 
small lamps in the box holding the 
glass. 

The main uses of electricity on the 
highway have been outlined but there 
are many others now in use which 
will become of greater importance in 
the next few years. Pedestrian un- 
derpasses will have to be lighted; 
traffic counts will be made with the 
“electric-eye”’, subways at points 
where natural drainage is difficult 
will use electric sump-pumps; rail- 
way crossings will be protected with 
automatic electrically operated bar- 
riers. These are just a few of the 


future large applications. 
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The Distribution Engineer and 
Utility Management 


By Lewis Payne, President Eastern Shore Public Service Company, 
Salisbury, Md. 


LTIMATE objectives. of 
management are (a) ren- 
dering adequate service 
economically, (b) making 
a profit for the stockholders, (c) 
maintenance of good public rela- 
tions. These three objectives are so 
interrelated that each can be consider- 
ed only in relation to the others. Good 
public relations, for instance, depends 
on adequate and economical service, 
and certainly profit is questionable if 
either good public relations or adequ- 
ate, economical service is not to be 
had. Rendering adequate service eco- 
nomically, however, is dependent in 
the larger measure on the ability and 
work of the distribution engineer. 
Before considering some of our 
present distribution problems it would 
be apropos to outline the qualifications 
of a distribution engineer: 

A. He must be familiar with stand- 
ards of materials and construc- 
tion used for new work as well 
as rebuilding. He must be thor- 
oughly familiar with all prob- 
lems and economical methods of 
both operation and maintenance 
and know safety standards. 

B. He must have knowledge of 
methods used in standard as 
well as special practices. 

C. He must be thoroughly capable 
of computing line and system 
losses—resultant demands from 
diversified loads, etc. 

D. He must be familiar with pro- 


tective and control apparatus so 
as to apply such apparatus to 
his distribution system eco- 
nomically and to insure safe 
and continuous service. 

E. He must be systematic in devel- 
oping and maintaining maps 
and records of the distribution 
system. 

F. He must by all means be tem- 
peramentally equipped to co- 
operate with others in order 
that the functions of the utility 
may operate both smoothly and 
economically. 


These constitute the qualifications 
of a distribution engineer. 

The specific work of a distribution 
engineer may be outlined as follows, 
and in this outline I shall endeavor to 
embody the principal problems that 
offer the greatest concern to the exe- 
cutive. There are five major categories. 


A. VERSATILITY, ADAPTABILITY, 
INGENUITY 


In problems of designing and the 
resultant supervision of the construc- 
tion of distribution systems, he must 
be able to adapt his ideas most eco- 
nomically and advantageously to fit 
the district to be served—good service 
and economical operation must result. 
A few years ago it was common prac- 
tice to expect almost any well-designed 
and constructed distribution system to 
be good for at least a ten-year devel- 
opment period. The engineer is in- 
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deed good who has any such vision 
to-day. 

He has the same old problems in 
determining load centers, proper selec- 
tion of both primary and secondary 
voltage, consideration of whether the 
system is to be three or four wire, 
wye or delta, etc., recognizing that 
higher voltage permits the use of 
smaller wire, but these ideas were 
more or less commonplace when 
money was cheap. No longer does 
this condition exist, so Mr. Engineer 
must really get down to engineering. 
These same principles must yet be 
carried out, but mainly with what 
materials he may have on hand, and 
a step-by-step balance must be worked 
out progressively for each develop- 
ment or change in an existing system. 

From an executive’s viewpoint each 
dollar now invested or to be invested 
must earn from the beginning a 
greater return than was formerly ex- 
pected. How? That is now the en- 
gineer’s problem. However, as a re- 
minder, the lower voltages can some- 
times be doubled—2,300 to 4,600 volts, 
delta system can be wyed, existing 
system capacity may be frequently in- 
creased by the installation of pole type 
eapacitors. Step regulators may be 
more advantageously used even in 
cascade. Problems in new design may 
involve such questions as cable vs. 
overhead wires, number and location 
of substations, and in rural lines the 
question of pole spacing in both 
rolling and flat country is not to be 
overlooked. 

It is the writer’s opinion that an 
individual line should be designed, and 
not just built to “Standard Specifica- 
tions.” In certain terrains it may be 
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necessary to consider different types 
of line before the most economical can 
be determined—cut-and-try method, 
so to speak. Certainly in any overhead 
distribution line, whether urban or 
rural, there will be some poles and 
structures that will carry heavier 
loads than others; naturally, the re- 
verse of this statement is just as true; 
so why, when economy is at stake, 
should an engineer be content to use 
all poles of a given classification just 
because an old specification calls for 
it? This may be the easy way, but is 
it the right way? I do not believe so. 

If greater economy is to be had new 
ideas must be developed. We hear a 
great deal of system planning, load 
forecasting, the development of prim- 
ary and secondary networks; all have 
their place and should be fully consid- 
ered, but only in relation to its direct 
application to the area to be served. 
Ingenuity is one of the characteristics 
that determines the qualifications of 
an individual; therefore, as I have 
previously said, new ideas must and 
will be developed for further economy. 


B. NEW USES FOR PREVAILING 
MATERIALS 

It is the specific work of the distri- 
bution engineer to work out new ap- 
plications for existing construction 
materials and methods of economical 
installations. On a property not so 
far from us a 6,900-volt overloaded 
system was recently stepped up for 
22,000-volt operation. No new insula- 
tion was available—only an accumula- 
tion of pin-type insulators that had 
previously been removed from a 55-kv. 
line. These were carefully tested and 
all that were good for 22-kv. operation 
were saved and used on this line. They 
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may look slightly heavy and even 
funny to the operating staff, but the 
money saved looks pretty good to the 
executive. Another property by chang- 
ing its former plan of handling meters 
on customers’ premises avoided pur- 
chasing any new meters during the 
past eight months—a saving of sev- 
eral thousand dollars—this also looks 
good to the executive. 


C. ALERT TO LOSSES, WASTES, 
SAVINGS 


The specific work of the distribu- 


tion engineer makes it necessary for 
him to make constant and even con- 
tinuous tests to insure adequate ser- 
vice to his company’s customers. Fre- 
quently very little concern is given 
either to the installation of a new 
transformer or to the replacement of 
a damaged one. Several hundred dol- 
lars is usually involved. Transform- 
ers are not cheap, nor is the equip- 
ment to protect them, but a ground 
rod is—costs about $1.50, I believe. 
How many of you require the value of 
this ground connection to be actually 
checked in every installation or 
change of a transformer? It is not 
expensive to do it and I can think of 
no greater saving than by minimiz- 
ing our transformer losses during the 
lightning season, yet it has grown to 
be a habit to install a single ground 
rod for the transformer, regardless of 
either the nature of the soil or the 
value of the equipment to be 
protected. 

In the design of a distribution sys- 
tem we place a great deal of import- 
ance on the anticipated losses; check 
after check is made. After it is in 
service should it not be just as im- 
portant to check these losses system- 


atically, to locate and isolate any rat 
holes, that they may be promptly 
plugged? I know of one case where a 
check was made on a small distribu- 
tion system and one polyphase meter 
was found operating on the slow ele- 
ment; apparently it had been working 
as hard as any good soldier could with 
one side completely paralyzed since 
1938. Constant and regular checks— 
voltage, power factor, watthour met- 
ers should be a religious requirement 
of every alert engineer. More and 
more attention is and should be given 
to the unaccounted-for energy. Pecu- 
liarities of individual systems partly 
explain a spread of from 10 to 30 per 
cent of the energy pumped into the 
distribution system which does not 
appear in revenue-producing kilowatt- 
hours. 

Highly scientific operating tech- 
nique of the power system manipu- 
lates individual generation efficiencies 
and system links so that losses from 
scheduling units are kept to a fraction 
of a per cent. But the alarming thing 
happens when these economies are 
then squandered in the far-flung dis- 
tribution system. Naturally it should 
be the first concern of the distribution 
engineer to locate all of the compo- 
nents of loss and eradicate their 
causes as promptly as possible. He 
has many avenues in which to work; 
primary and secondary losses, trans- 
former and regulator losses, meter 
losses as well as meter errors, errors 
both in reading and the result of im- 
proper connection and calibration; 
unauthorized diversion, and a num- 
ber of other familiar channels. 

The total investment in central sta- 
tion systems in the United States is 
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more than twelve billion dollars. This 
is divided approximately as follows: 
Thirty-eight per cent in distribution, 
32 per cent in transmission system, 30 
per cent in generating stations. In 
the past ten years expenditures for 
additions to distribution systems have 
increased much more rapidly than ex- 
penditures for either generating or 
transmission systems. For this rea- 
son the executive again looks to the 
distribution engineer for new methods 
and additional ways to overcome the 
unreasonable losses and insure the 
greatest return on the lowest invest- 
ment in distribution work. 


D. CO-OPERATION WITH LOAD BUILDERS 

It is the specific work of the dis- 
tribution engineer to co-operate with 
the new-business department in secur- 
ing new customers as well as retain- 
ing old ones. Hydraulic brakes of an 
improved type have been put on the 
utilities’ ability to build and spend 
without now giving full consideration 
and regard to the soundness and sta- 
bility of the load to be served. The 
net result is that we now have some 
lines and some entire sections of our 
distribution system that will not per- 
mit a further loading, yet other sec- 
tions are able to supply additional 
loads economically. Therefore, the 
thought of selective selling or selec- 
tive loading should be a co-ordinated 
duty of the distribution engineer and 
the commercial or merchandising 
manager. 

Certainly an added return from an 
existing investment will be more ap- 
pealing to any executive than a re- 
quest for new money for either new 
extensions or for revamping an exist- 
ing feeder. Selective selling must be 
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based on a prior investigation and 
study of the distribution system in 
question. With this information in 
hand, however, it is entirely possible 
and practical to select a type of equip- 
ment or appliance that will more 
nearly fill in with the load-building 
plans. Each area or possibly each 
feeder, however, offers a study within 
itself. Ranges may be permitted in 
the area on Front Street; however, 
lack of capacity on Back Street limits 
the load-building activities to off-peak 
application only. 

Within the past few years air con- 
ditioning has entered the distribution 
field and has brought with it many 
perplexing problems. We now have a 
new device which promises to be so 
popular that at every crossroad store 
we may find a familiar sign advertis- 
ing “Frozen Vegetables for Sale.” 
With the ever-increasing popularity of 
this product and with the ability of 
the commercial refrigerator redesign- 
ed to handle properly the frozen foods 
we may expect an increased sale for 
the ‘equivalent of small refrigerators. 
This load will likely be an annual one 
rather than the seasonal load of air 
conditioning. 

As a further reminder the home 
ventilating system which operates at 
night only will also offer you an off- 
peak load in addition to the water 
heater, which may prove beneficial in 
filling the summer nocturnal valleys at 
least. Again, selective loading depends 
directly on customers’ analysis; opin- 
ions even frequently supported by in- 
dividual transformer load tests are 
misleading unless these tests are made 
over a sufficiently long period of time 
to determine definitely the load factor 
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of the group of customers supplied. 
However, in both transformer loading 
as well as cable loading the thermal 
factor should be taken into considera- 
tion. A peculiar load or a peculiar 
location of a transformer may limit 
its loading. Under normal conditions 
of service, however, the average dis- 
tribution transformer supplying a 
mixed commercial or residential load 
is selected more from the standpoint 
of judgment than from the standpoint 
of its rating. In other words, the 
connected load may be many times the 
transformer’s rated capacity. 

Likewise, full advantage may be 
taken of cable loading if the cable 
temperature is known prior to the 
time of peak load that parallel circuits 
may be provided for or added ventila- 
tion or cooling provided for the cable 
in question. In other words, if the 
characteristics of a cable circuit are 
known, it is possible to realize even 
an increase in capacity when each 
cable loading and ventilation may be 
controlled: separately. 


MANAGEMENT HIGHLY DEPENDENT ON 
COMPETENCY OF DISTRIBUTION 
ENGINEER 

While it may be both practical and 
economical to select a No. 2 secondary 
main for the most economical loading 
for from 25 to 100 kv-a. per thousand 
feet of line, the economy in the load- 
ing of this copper certainly does not 
vary directly with the extreme loads 
that may be imposed upon it. How- 
ever, the smart distribution engineer 
usually will avoid being caught with 
secondary mains too small. The cost 
of changing them is great, and a bet- 
ter plan is to balance the value of the 
copper in place with the kilowatt- 


hours lost capitalized at system cost 
against the value of a moderate size 
transformer with its inherent losses 
capitalized, taking into consideration, 
of course, the junk value in each case 
as acredit. In most cases the balance 
is in favour of copper. 

The present situation, as drastic 
and as objectionable and as disturb- 
ing as it is to many of us, has 
placed the distribution engineer in a 
position that he is absolutely drawn 
closer to the executives of his com- 
pany than ever before. They are, in 
fact, more dependent on his judgment, 
on his ability and on his execution, in 
my opinion, than at any time in the 
history of our business. The success- 
ful engineer, however, to meet the 
new requirements and to be of prac- 
tical value to his executive, his com- 
pany and himself, must be able to 
develop more fully a characteristic 
that seems to be lacking in the make- 
up of many good engineers, and that 
is commercial adaptability. 

Certainly the time is now here 
when a broader and brighter oppor- 
tunity surrounds the distribution en- 
gineer than at any time during my 
experience in utility work. Execu- 
tives are looking for producers. By 
selecting a distribution engineer hav- 
ing the qualifications I have tried to 
outline above, and by giving him the 
necessary co-operation in carrying out 
the functions as modestly outlined, the 
executive of a utility may be sure 
that, as far as the distribution system 
is concerned, he will be able to render 
adequate service economically, which, 
in turn, will result in profit to the 
stockholders and insure him of a sat- 
isfied public—Electrical World. 
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Report on Controlling Water 
Heater Loads 


HE following letter which is 
self-explanatory was read to 
the Association of Municipal 
Electrical Utilities at its 

convention at Bigwin Inn, Muskoka, 
on July 6, 1938. 


June 27, 1938. 


Mr. S. R. A. Clement, 

Secretary, Association of Municipal 
Electrical Utilities, 

620 University Ave., 

Toronto, Ontario. 

Dear Sir :— 

At a meeting of the Convention 
held last Winter at the Royal York 
Hotel, a resolution was passed follow- 
ing a discussion on a paper which was 
presented by Mr. W. B. Buchanan in 
reference to control of domestic loads 
which read as follows: 


Moved and seconded— 

“That the Hydro-Electric Power 
Commission of Ontario be requested 
to make a report on the economics of 
controlling loads as to the operation 
of flat rate water heaters.” 

After obtaining such data as are 
available and studying the economics 
of this subject, the following report 
has been prepared: 

At the present time two general 
systems are commercially available, 
the pilot-wire and the carrier-wave, 
which have been proven satisfactory 
in practice and which can be classed 
well within the economical limits of 
cost for this class of service. 
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While an economic analysis should 
be based on the kilowatts controllable 
at peak it is much more convenient to 
obtain data on a basis of capital cost 
per customer and it is the practice to 
submit data in this form. 


A Pilot-wire System requires con- 
trol equipment of low cost but the 
cost of the pilot-wire varies widely 
with load density of customers served, 
the type of district and other factors 
not involved in a carrier-wave system. 
Any study of such a system to be 
valid would involve an intelligent sur- 
vey covering these points. The con- 
trol-relays available are quite low in 
price but of good construction and 
durable. 


A Carrier-wave System requires a 
greater capital outlay for generating 
equipment for an initial installation 
but the cost of the carrier-wave medi- 
um practically approaches the vanish- 
ing point. Distance-attenuation of the 
carrier-wave and absorption of the 
energy by other parts of the network 
are factors dictating the capacity of 
the control equipment in this case and 
these are subject to engineering cal- 
culations. Thus an initial survey of a 
system for this purpose would involve 
factors quite different to those re- 
quired in planning a pilot-wire system. 

Two systems are being offered lo- 
eally using carrier-wave, substan- 
tially different in engineeering de- 
sign but equally effective for con- 
trolling water heater loads. One 
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system uses a method of excitation 
adapted more particularly to radial 
feeders and segregates by such a 
means of sectionalizing. The other 
is perhaps better adapted to cases 
where loops predominate or cannot 
be avoided and a means of making a 
number of selections is provided. 


Number of customers 
Capital cost per customer 


$20.40 


relay, a fractional part of the cost 
of the generating equipment is also 
chargeable thereto. This disadvan- 
tage may be offset by the cost per 
customer of the pilot and control 
wires. Average costs per customer 
under certain assumed conditions are 
as follows: 


500 1,000 


$16.60 


2,000 
$15.00 


5,000 
$14.00 


This does not include possible savings which would result from serving 
more than one customer from one relay. 


COSTS—PILOT-WIRE SYSTEM 
Average costs for such a system 
have been submitted indicating— 


Average cost per customer 

LOVE CIUIOS, 08). Oe eee $15.00 
Average cost per customer 

TOY NEO WIS Ste ee 18.00 
Average cost per customer 

TOCAVILIGVES eee ee 20.00 


on a basis of an average of 1.5 cus- 
’ tomers per relay. This computation 
is based on the fact that in many 
cases more than one customer’s load 
can be controlled through one relay. 
More favorable conditions, however, 
have resulted in costs as low as 
$12.50 per customer. 


COSTS—CARRIER-WAVE 

In general the costs of generating 
and control equipment which may 
range from $2,500 to $5,000 must be 
distributed according to the number 
of units under control. When this 
cost per customer becomes compar- 
able with the cost per customer of 
installing pilot and control wires, 
less the difference in cost of the re- 
lays the system becomes competitive 
in first cost. For example, suppose 
a carrier-wave relay costs six dollars 
more per customer than a pilot-wire 


The figures given make no allow- 
ance for intangible or other non- 
assessable factors and serve mainly 
to indicate that the capital cost of 
any of these systems can be sufficiently 
low as to make a very attractive 
proposition from the standpoint of 
improvement of load-factor with the 
inherent economies which would re- 
sult. Specific claims stating return 
or saving of capital cost in from 10 
to 12 months can be heavily dis- 
counted and a liberal margin still 
provided. 

The above information is of a very 
general nature and the economic ad- 
vantage of one system over another 
is not evident until specific circum- 
stances of a case in question are 
thoroughly studied to determine the 
effect of some of the factors that go 
to make up the cost. It is therefore 
evident that a thorough study of each 
specific case where control is desired 
must be made before a conclusion is 
reached in the type of equipment to 
install. 


Yours truly, 


(Sgd.) R. T. JEFFERY, 
Chief Municipal Engineer. 
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THIRTIETH ANNUAL REPORT 
ISSUED 


Copies of the Thirtieth Annual Report of the Commission, which 
is for the year 1937, have now been distributed to the co-operating 
urban municipalities, to townships served by rural power districts, and 
to ''Hydro" utilities. Copies have also been sent to public libraries, 
boards of trade and chambers of commerce, and to the press through- 
out the larger urban centres of Ontario. Applications for additional 


copies of the Report should be made to— 


The Acting Secretary and Controller 
The Hydro-Electric Power Commission of Ontario 
620 University Avenue 


Toronto, Ontario 


Back numbers of the Report are still available for all years except 
1914. Many municipal utilities which joined the Hydro partnership in 
more recent years probably lack a complete file of the earlier Reports. 
The Commission believes it would be advantageous for all local utilities 
to have as complete a set as possible, and is prepared to supply, with- 
out charge, missing back numbers. The Commission suggests* that 
where possible a set of the Annual Reports should be bound by the 
local utilities for permanent reference. Application for back numbers 


of the Report should be made as above, stating the volumes now on file. 


JULY, 1938 
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HYDRO LAMP PRICES 
REDUCED 


We are pleased to announce a substantial reduction in the list prices 


of large size 


HYDRO LAMPS 


These reductions aftect the following lamps: 


75 watt, 100 watt, 150 watt, 200 watt, 300 watt and 500 watt 


multiple lamps. 


Also 50—100—150 watt and 100—200—300 watt trilite lamps 


As well as all sizes of series lamps. 


HYDRO LAMP QUALITY 


will remain at the same High Standard as before. As most of the 
lamps affected by this price drop are used for Street Lighting the 
lower prices will materially benefit every Hydro municipality. So much 
so that you can now afford to replenish blackened lamps and others 
which have lived a useful life without seriously affecting your operating 


cost. 


Hydro Lamps are Guaranteed for 
LONG LIFE 


1500 hours—multiple 2500 hours—series 


Sales Department 
The Hydro-Electric Power Commission of Ontario 
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W. R. Robertson 


ILLIAM ROBERT ROB- 
ERTSON formerly Gen- 
eral Superintendent of 
the Railway Department 
of The Hydro-Electric Power Com- 
mission of Ontario, died at Toronto 
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on Saturday, August 20, 1938 in his 
64th year. 

Mr. Robertson was born in Hamil- 
ton, Ontario, and received his educa- 
in Hamilton and. the State of 
After several years 


tion 
Michigan schools. 
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Articles of interest are invited for 
publication. 


with the steam railway industry he 
became associated with the Port Dal- 
housie, St. Catharines and Thorold 
Electric Railway. Starting as a mo- 
torman, he rose to the office of super- 
intendent of the railway at the time 
its name was changed to the Niagara, 
St. Catharines and Toronto Railway. 

In 1920 he was appointed General 
Superintendent of the Railway De- 
partment of The Hydro-Electric 
Power Commission of Ontario. While 
holding this position he was in charge 
of the Toronto and York Radial, The 
Sandwich, Windsor and Amherstburg 
Radial, The Peterborough Street Rail- 
way, The Guelph Street Railway, The 
Hamilton Street Railway and The 
Windsor, Essex and Lake Shore Rail- 
way. Retiring from the Commission 


in 1984 he was associated with the 
Canadian Pacific Railway for one year 
on the staff of the President’s office. 
Since 1986 he has carried on a con- 
sulting practice on transportation mat- 
ters with headquarters in Toronto and 
actively connected with Martin Trans- 
port Limited. He was on the board of 
directors of The Canadian Electric 
Railway Association, having served as 
President in 1926. 


Mr. Robertson was active in many 
patriotic movements during the great 
war and afterward, and served as 
Chairman of the Soldiers’ Aid. His 
work won for him the affections of 
thousands of soldiers. He was also 
keenly interested in sports, being a 
former President of the Niagara Dis- 
trict Baseball and Hockey Association 
and later President of the Sunnyside 
Girls’ Softball Association in To- 
ronto. He was also a member of the 
Canadian Henley. 

His quiet, kindly, sympathetic man- 
ner won him many friends on the 
Commission’s staff and more especi- 
ally endeared him to those who were 
directly associated with him. 

Surviving him are his widow and 


one son, also one brother and one 
sister. 
BO 
Correction 


In the article “Applied Science from 
the Viewpoint of an Electrical Engi- 
neer” in the July number, the sentence 
beginning at the top of the second 
column on page 243 should read “En- 
ergy loss and power factor measure- 
ments have been used but as it can 
be shown. =. i? 
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The Use of Electrical Appli- 


ances Continues to Grow in 
Ontario 


Results of Surveys of Number of Appliances 
in Use in Hydro Municipalities and Rural 
Power Districts 


By G. J. Mickler, B.A.Sc., Sales Department, H.E.P.C. of Ontario 


UBMITTED herewith are tables 
showing the results of sur- 
veys which have been made 
in Hydro municipalities and 

in Hydro rural power districts show- 
ing the number of electrical appli- 
ances estimated to be in use by urban 
and rural consumers at the end of 
1937 as follows: 

Table No. 1—Estimated number of 
major electrical appliances in use 
among domestic consumers at the end 
of 1937 in urban municipalities. 

Table No. 2—-Comparison of satur- 
ation of major electrical appliances 
in use by domestic consumers in 
urban municipalities at the end of 
1937 in each system. 

Table No. 3—Estimated number of 
major electrical appliances in use 
among hamlet consumers in rural 
power districts at the end of 1937. 

Table No. 4—Estimated number of 
major electrical appliances in use 
among farm rural consumers at the 
end of 1937. 

Table No. 5—Comparison of appli- 
ances in use in homes of urban and 
rural consumers at the end of 1937. 

As in former years a survey has 
been made of the estimated number 
of appliances in use in all Hydro 
municipalities wherever possible. In 
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some cases all consumers were can- 
vassed and an actual count taken. In 
others, where previous surveys had 
been made in such a manner, esti- 
mates were prepared of the increases 
Since such a survey was made, and in 
other cases estimates were made bas- 
ed upon the knowledge of the man- 
agement of the municipality of actual 


TABLE No. 1 
TABLE SHOWING ESTIMATED NUMBER 
OF MAJOR ELECTRICAL APPLIANCES 
IN USE AMONG DOMESTIC CON- 
SUMERS AT END OF 1937 IN 
URBAN MUNICIPALITIES 


| Number | Saturation 


SUING S ieecreeteeree-ra a> 


Appliances 
Be Per Cent 
ELECTRIC 

[Refs Va CTS) eS em ase 141,581 28.6 
Hot Plates. ....+-f 88,021 16.9 
Washers: ono. | 224,992 45.5 
Vacuum Cleaners 151,448 30.6 
Water Heaters | 

(iiatwRate) 204 ATL 9.5 
Water Heaters 

(Metered) .............. 44,745 9.1 
GYATES (er hel 00209 7.3 
Air: Heaters *..o8 Pil46,o15 29.6 
Ironing Machines.., 11,315 2.3 
IOUS Bre onsets lees »| 469,045 94.9 
Refrigerators _........ 76,974 15.6 
TOASTETS cansnccicucu| 202,094 571 
(CASS a rea ye | 52,868 10.7 
Furnace Blowers | 

and Oil Burners... 23,371 4.7 
Air Conditioners... 2015 5 
i EKG Ite cls, fee 356,761 W792 9 
Number of Con- 

494.315 
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TABEAUNG., 2 
TABLE SHOWING COMPARISON OF SATURATION OF MAJOR ELECTRICAL APPLIANCES 
IN USE BY DOMESTIC CONSUMERS IN URBAN MUNICIPALITIES AT 


END OF 1937 IN EACH SYSTEM 


Georgian Thunder 
APPLIANCES All Niagara | Bay Eastern Bay 
Systems System, | System System System 
ELECTRIC : % % | % Jo % 
Ranges. ov 45 ee ee (2 S28.00 28.4 133.2 [i ae? 46.3 
Hot: Plates .4.-5- tae Loe 14.6 30.9 19.0 56.6 
Washere. r,s: 1, eee ne Ss 47.7 42.6 33.4 Ls tn 
Vacuum Cleanérs; 2x - + «30,6 5 Fe leat 16.9 pe 209 40.0 
Water Heaters 
(Plat vRAte)s. «eee en Us 5 4.8 1341 18.9 
Water Heaters : 
(Metered)... ce eer O44 0 le 19.6 1542 
Gratessns no. Ge Joe a, 0 PN ue 1.4 4.4 6.6 
Air Heaters (Portable)...! 29.6 Jit Liar 25.4 35 
Ironing Machines....... | pas: hs ie ja one 
irons ee. Gee ee | 94.9 95.9 88.6 91-5 104.5 
Reirigerators 3: see fe? edo <G mjc! 10.9 Le Sad 
asters. fs. a2 ee He eal 5539 9925 60.8 69.7 
Gari DS ceai, | cee eee pate A 27. | 9.3 19.8 45.7 
Furnace Blowers and Oil 
Burners cc. oe a eee AT vu or. 3.4 is 
Air Conditioners........ | eS ee aS is 
RAdI0S «> ane ee Ee hid 72.4 68.6 70.4 83.9 


conditions, and all of these estimates 
have been compiled in such a way as 
to produce as nearly as possible a 
record of the number of appliances 
calculated to be in use among Hydro 
consumers in Ontario. 

In the case of rural power districts 
and hamlets operated by the Com- 
mission, a more accurate record is 
kept of the appliances in use, so that 
the figures presented are fairly re- 
liable. 

If the figures in Table No. 1 are 
compared with those of last year it 
will be found that in almost every 
case there is a very substantial in- 
crease in the number of appliances 
in use and in the percentage satura- 
tion, indicating that the efforts which 
have been put forward by the Com- 
mission in promoting the use of 
heavier appliances is being reflected 


not only in the use of these particular - 
devices but in other appliances as well. 
Electric range saturation went up 
from 27.66 to-28.6 per cent, washing 
machines from 43.42 to 45.5 per cent, 
flat rate, water heaters from 7.94 to 
9.5 per cent, metered water heaters 
from 8.36 to 9.1 per cent, refrigera- 
tors from 14.29 to 15.6 per cent, and 
other appliances show corresponding 
increases. 

It is interesting to note the differ- 
ences between the saturation points 
of various appliances in different 
parts of the province and it would 
be interesting to study the cause of 
these differences. In some systems 
the rates are higher than others; 
then again, the habits of the people 
in different parts of the province 
vary. It is true too that in some 
Systems the consumers are more con- 
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TABLE No. 3 
TABLE SHOWING ESTIMATED NUMBER OF MAJOR ELECTRICAL APPLIANCES IN USE 
AMONG HAMLET CONSUMERS IN RURAL POWER DISTRICTS AT END OF 1937 


GEORGIAN 

ALL NIAGARA BAY EASTERN 

SYSTEMS SYSTEM SYSTEM SYSTEM 

gl) =| ge] es] 8] es] @| ss 

e rp ee +p a6 pp ions oe 

Sige eos ee A PSE. Oa Pee 

ee se ee ee Sod | Gel eS 

eae, teen | ele te). oy) Zt ls 

In THE Barn | 
ELECTRIC 
Matordige etre. es 1,707 S28 len 4.48 47 46 373 3292 
PaO Se Ones PSSA $224 449 1.56 20 oe 82 . 86 
Grain Grinder........ | 11 .03 11 0 a eS 5 A Oe, Ws eee Re ee 
Milking Machine..... 6 01 Rae 5 Opera pee cee iriies era 
Malik Cooler...) 3.455. pon eet Da De «2 Me Os rem Re | OO Se a Le Be ee 
Cream Separator..... | 19 4 is 12 04 | 7 CED Stee iS - 
MCR ee ck eo ie | 8 sO? 4 MOGGAN cate: tt Ake 4 | .04 
len hater o. 2: ces 49 11 45 a he ge PN a ee 4 .04 
BrOOGCIC.-) 52,855 oan! 23 05 19 S094 | Seah atin a FA 4 .04 
FGM ECE Ss Wea v5 onus 10 .02 10 LSS ee IMR CRA oo sobre ge 
Water Heater, F.R..... 6 .O1 ll eee 5 NOS?" op Ble pa ee es 
Water Heater, Met..... Ra gr ee | ta! Psa See. 
Air Compressor... 2| . 114 520 98 BASEN | creat 16 17 
Battery Charger..... eta 126 28 81 28 10 16 39 36 
Miscellaneous........ 116 26 111 Rote 5 OS" nae eae: 
In THE HOME 
ELECTRIC 
RAaneG Rta ei ets rae 64.99) 9 541267473030) | 212-64 339 SpA L023 HOSTS 
FiGt-Plate.c,.. oc 2 tea O O00 21405. e soe emits 37 ot! T5671 25.61. 12,759) 1-28-99 
WV ase Uwe. 2) Asean | 18,599 | 41.94 | 12,830.) 44.69 | 2,021 | 33.03 | 3,784 | 39.76 
Vacuum Cleaner? 4°72) 53805.4 12310: 4 93,880 141352 415 6. 78 7910/0) 1424 
Water: Heater, FoR: --) = 5993 2524 950 S551 27 .44 16 ai? 
Water Heater, Met... 781 Lvc 474 05 56 91 251 2.64 
(Grate Ue iack eae, 340 chu 206 ae 50 81 84 .88 
Portable Air Heater...| 3,379 4 202-1 2063 feioey 335 5.47 981 | 10.31 
Agsvite gt ies es an 402 91 264 .92 33 54 105 £210 
Panel ropes: $250.65 130,142 67.98 120,002) 69.638 |- 3,787 |-61.89 | 6,353 | 66.75 
Retmgerator= 2 7. )cc.%.. 4-177 9.42 | 3,116 | 10.85 4 5.18 744 L202 
du icon: a eee ee 20,042 -\-46 555 .-13,370 | 46/58.) 2;526'| 41.28 |..-4,746-| 49.87 
IRRGIO we Vite ae he Shad TS: 2 36) OS 00540.224 1905.49 |, 3,672: | 60.01 | 6,341. 166:63 
Furnace Blower. .... | 678 1°53 505 Lego 28 .45 145 Loz 
Pres an ae, See a OS PAO 1S oo OOn yale SO 464 LDS 912 9.58 
Sewing Machine...... re Lot 34 144 .50 7 Vigistiey slice’. 
Miscellaneous........ tat 220 et Be 962 3335 38 62 220 Died) 
| 


centrated than in others as in the 
Thunder Bay system, but perhaps 
the biggest reason for the differences 


Hamlet consumers are consumers 
living in small hamlets and small vil- 
lages operated by the Commission 


in appliance saturation is that in some 
parts of the province there is much 
greater sales effort put forward for 
the sale of electrical appliances than 
in others. 
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directly and they are in a sense urban 
customers. It is interesting to study 
the relative use of appliances by this 
class of consumer as compared with 
city users. In some cases the use of 
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TABLE Now4 
TABLE SHOWING ESTIMATED NUMBER OF MAJOR ELECTRICAL APPLIANCES IN USE 
AMONG FARM RURAL CONSUMERS AT THE END OF 19387 


GEORGIAN 

ALL NIAGARA BAY EASTERN 

Syo LEMS SYSTEM SYSTEM SYSTEM 
gles| 8/38] 8] 3e| 8] 3s 
«a | ee |we| ee | os | ae | we hoes 
oO: “By OY OO: oO O:n oS O72 oO 
s&| $8 | s&) 52] 6h) 88 | ca} 68 
Fe |W ase | Oma | Raat Wee. |» Cea ees 

In THE BARN 
ELECTRIC 
Motors £4.%.074s eae 6,462 | 16.97 | 4,698 | 16.33 658.4 °20..25 4) gto ARS 23 
Bumps, 76: wie 2 OZOG TsO 4 O04 IWS. O2 347 | 10.68 588 9.69 
Grain Grinder.......| 2,087 5.48 1,622 5.64 328 | 10.09 137 2226 
Milking Machine.....| 986 2.59 653 B24, De two 276 4.55 
Milk? Cooleni:0\.. 7 eee eo 1.45 452 sey Zi .83 74 te22 
Cream Separator..... 2,356 Ont) O35 SEYAS) 154 4.74 549 9.05 
(HUT gets aha. eke A 367 .96 283 .98 31 .95 aS .87 
incubator ae | 419 1.10 325 13 31 95 63 1.04 
Brooderes 2c aes ac S22 84 242 84 19 58 61 1.01 
Hot Bed ty tev oes 39 10 Sy! 13°) iS Ses aoe 2 .03 
Water Heater, F.R....! 55 14 45 mS 8 24°) 2 .03 
Water Heater, Met... .| 47 ei2 jks) .08 14 43 | 8 oe 
Air Compressor...... 66 Aly 66 BP ee pd re ee oy ee 
Battery Charger...... 55 .14 39 nis 16 OS Ene ees egg UPS zl 2 
Miscellaneous........ a io Foy! .87 1i2 .60 139 4.27 aM .34 
In THE HOME 
ELECTRIC 

RAN ose as joee cee 6,462 |-16.97 | 5,728 | 19291 285 coher ey 449 7.40 
Poti lates. take ae Seo00e 21 280 | 6, Wools ego 8394.25.82 1, oLOms Jie Oo 
Washerti2n 5c) acta 21,909.) 57.54 |17,712 | 61.58 |) 4,592). 49700) be 7 GOS nee eos 
Vacuum Cleaner......| 4,859 | 12.76 | 4,145 | 14.41 208 6.40 506 8.34 
Waterbeatern hen. Wle2ot ls S290 1 1014 4.21 ate 1.08 35 ES] 
Water Heater, Met.... 6571 S167 500 | - 1.74 29 .89 108 i7is8 
Grater >= See ee 288 | wi 242 . 84 21 64 ZS 41 
Portable Air Heater...| 3,748 | 9.84 | 2,994 | 10.41 160 4.92 594 9.79 
lronersate no eae are 459 || 389 13535 oN .64 49 81 
Hand Trom.:¢.: vey 28,072 | 75:31 | 225766 | 79.16 | (2A93. NOseaO sla e7) aes 
Refrigerator......... 3,786 0.594 417°93123 10086 35457 10528 329 542 
Todsteterceets she anaes 19,941) | 52.37 | 15,838 | 55.07 } 19488 245.4790 2 01 ee ee 
RAGIO Stor ae en ee eel 26;090: | 68.52 | 20,439) 71.07 4. 2,013 1761.95. 0 3.635 u moon 
Furnace Blower......| ‘540! 1.42 429 1.49 7 hell eee 86 1.41 
PUG te ee che 5,603") 14.72 | 44555) 15.49 505 | 15.54 643 | 10.60 
Sewing Machine..... .| coe Tou 71 24 Oaearee af .03 
Miscellaneous........ Peet.) 2348.) e818 2.84 19 | fete 108 1.78 


appliances is if anything greater than in the home than city dwellers. Here 
in other urban centres and in other too, the sales effort exerted by manu- 
cases the use is less. The reason for facturers and dealers is much less 
this is a variation in rates, habits of than in cities and towns. 

the people and their buying power, If we will compare the figures in 
as it is recognized that people living Table No. 4 with those of 1936 we 
in smaller communities have less’ will find a radical difference not only 
money to spend on modern equipment in the number of appliances in use 
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TABLE No. 5 
COMPARISON OF APPLIANCES IN USE IN HOMES OF URBAN AND RURAL 
CONSUMERS 
RP DSHAMEET | R.P.D. FARM URBAN 
No. of % of No. of % of No. of % of 
Appli- Satura- | Appli- Satura- | Appli- Satura- 
ances tion ances tion ances tion 
ELECTRIC 
INONOC Gr eee tct, aA iretk 4,992 Fi226 6,462 16.97 141,581 28.6 
Tot riater ci od Oe 9,600 PAROS 8,300 21.80 $3,521 16.9 
Washece Ant car ee ce ee 18,599 41.94 21,909 57.54 224,992 45.5 
Vacuunr Cleaner... >.e¢., -5,365 12510 4,859 1216 151,448 30.6 
Water Heater (Flat Rate) 993 2.24 1281 3.36 47,151 9.75 
Water Heater (Metered).. 781 1.76 637 L267 44,745 9.1 
Grater eee hee Be ah 340 nay 288 Lake 36,289 fr3 
ireieaterhes acne el 35379 1262 3,748 9.84 146,313 29.6 
PrOners tet rek setae y aCe: 402 91 459 | ea | fois 25:3 
ATOMS Sra sok ak oh vee ees ante 30,142 67.98 28,672 Tot ol 469,045 94.9 
ICIP IS CRALOLG «oo feng soe? jams 4,177 9.42 3,786 9.94 76,974 [526 
WiOAStCES elec kate 20,642 46.55 19,941 2 on. 282,294 Oy fea | 
RAMOS Monet: bch ek 25 250 63.68 26,090 68.52 356,761 (GARe? 
Furnace Blower. 2)... : 678 {55 540 1.42 2a SAL 4.7 


but in the saturation percentages. 
This is due to the fact that we added 
in 1937 so many new consumers who 
apparently had not purchased elec- 
trical appliances to the same extent 
as consumers who were on the lines 
before 1937, and our survey extended 
further afleld this year than last year. 
There is, however, indicated a very 
substantial increase in the number of 
electrical appliances reported in use. 
These figures all show the tremendous 
possibilities that still exist for the 
sales of electrical equipment among 
farm consumers and they serve as an 
indication also of the possibilities 
there are among new consumers who 
are added each year. That is to say, 
in the case of electric motors, if 17 
per cent of our existing consumers 
are using electric motors it is safe 
to say that there is a market for 170 
new motors for every 1,000 new con- 
sumers added to our lines. 
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The same thing applies to all ap- 
pliances and when one considers that 
in 1937 we added 8,600 new farm 
consumers. and that we expect to ap- 
proach that figure this year, one can 
realize what a tremendous market 
there is for electrical equipment in 
Ontario. 

Then too, there is the possibility of 
increasing the average saturation by 
equipping existing consumers with 
more electrical equipment. All that 
is required is an intensive canvassing 
by manufacturers and dealers to cul- 
tivate this field. 

It is interesting to note how the 
rural consumers take to the use of 
electrical equipment in comparison 
with their city cousins. From Table 
No. 5 one can see that the farm house- 
wife who has to perform many heavy 
duties in connection with the opera- 
tion of the farm is gradually taking 
advantage of labor-saving devices 
available to lighten her burdens. 
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It is also interesting to note the 
high saturation of washing ma- 
chines and radios. Of our farm con- 
sumers, 57.54 per cent have washing 
machines and 68.52 per cent electric 
radios. The saturation of other ap- 
pliances are equally impressive. 

All of the above tables indicate that 
while there is a fairly high saturation 
of electrical equipment in the homes 
of Ontario there is still room for im- 
provement. It is estimated that the 
average home in Ontario is not more 
than 20 per cent saturated with elec- 
trical appliances; that is to say, com- 
paring the use of electricity of an 


made by domestic consumers in On- 
tario, there is a possibility of increas- 
ing the average consumption through 
electrical appliances five times. 

We must take into account the fact 
that Natural Gas prevents the wide- 
spread use of electric ranges. Then 
too, Municipal Gas Plants have their 
effect and the absence of waterworks 
systems curtails the use qf water 
heaters in every municipality and 
rural power district to a large extent, 
but taking these circumstances into 
consideration we are still some dis- 
tance from the saturation point for 
many electrical appliances in this 


average home with the average use _ province. 
SS io ioZ 


Rate Reductions, 1938 


HE report of the Hydro-Elec- 
tric Power Commission of 
Ontario for the year ending 
October 31, 1937, shows that 
the financial results of the operation 
of the co-operative systems were very 
satisfactory to all municipalities sup- 
plied from them. 
NIAGARA SYSTEM 
The total revenue received by the 
Commission from all municipalities 
of the Niagara System amounted to 
$16,611,805.95. The total cost of 
power for the year, as provided to be 
paid by them under the Power Com- 
mission Act, amounted to $16,437,- 
566.33. In the adjustment of the sur- 
plus arising from the operation of the 
Commission, $314,095.71 was returned 
to certain municipalities and other 
cost customers and $139,656.09 was 
collected from certain municipalities 
and other cost customers. 


The Commission has reviewed and 
analyzed the financial situation in 
connection with the distribution of 
power within these municipalities. 
From the result of this analysis, 
which was based upon the 1937 rev- 
enue and from the 1937 operating 
costs, the Commission recommended 
that the rates to be charged to do- 
mestic, commercial and power con- 
Sumers be reduced in a large number 
of cases. 

The total estimated saving to con- 
sumers served by this system by 
means of the reduction in rates is as 
follows: 


Flat Rate Water Heaters .......$ 15,356.48 
Domestic lighting service ........ 78,073.69 
Commercial lighting service .. 18,629.79 
Power S€YviCe, Ctl. occcccccecccen 25,326.09 
Street lihting) 20.) ee 4,106.00 

Total © W223 2S SS $141,492.05 


In addition to the above-mentioned 
rate reduction, refunds to consumers 
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in 35 municipalities were also author- 
ized. The total estimated refund to 
these consumers will amount to 
$89,200.98. 

The analysis shows that certain re- 
funds should be made to the munici- 
palities themselves in connection with 
the supply of power for municipal 
purposes such as waterworks, street 
railways and street lighting. These 
refunds will amount to $62,785.12. 
The consumers in the municipalities 
served by the Niagara System will, 
therefore, benefit by $293,478.15. Of 
this amount $89,200.98 will be refund- 
ed to them by a deduction from their 
monthly bill and $141,492.05 will be 
deducted from their monthly bill by 
means of rate reductions. The re- 
fund to the municipalities of $62,- 
785.12 will benefit the taxpayers in 
general. 

The operating reports of the muni- 
cipalities on the Niagara System show 
that the municipal electric utilities, 
so served, obtained a total revenue 
for ‘the year 1937 of $27,655,224.96. 
The total expenses for these utilities 
for the same year amounted to $26,- 
657,092.88 after providing for the 
cost of power, operation and fixed 
charges. The net surplus obtaining 
for that year amounted to $998,132.08. 


* * * * 


GEORGIAN BAY SYSTEM 


The total revenue received by the 
Commission from all municipalities of 
the Georgian Bay System amounted to 
$854,341.18. The total cost of power 
for the year, as provided to be paid 
by them under the Power Commission 
Act, amounted to $819,784.78. In the 
adjustment of the surplus arising 
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from the operation of the Commission 
$36,036.45 was returned to certain 
municipalities and $1,480.05 was col- 
lected from certain municipalities. 


A careful study has been made by 
the Commission’s engineers of condi- 
tions pertaining to the supply of 
power to each municipality, and in 
making these studies to determine the 
rates to be charged during the year 
1938 the engineers have kept in mind 
the fact that it will shortly be neces- 
sary for the Commission to absorb 
major expenditures in regard to addi- 
tional supplies of power for the sys- 
tem and to increase the voltage of the 
transmission lines and stations con- 
necting the generating plants of the 
Severn river with lines in the western 
part of the system, in order that ad- 
ditional power may be transmitted 
from present and future sources of 
supply to meet the growing demands 
of the system. 

This expenditure, when made, will 
temporarily increase the cost of pow- 
er to all municipalities on the system, 
until sufficient load has been obtained 
to absorb the charges on these expen- 
ditures. 

From the results of the analysis of 
the financial situation in connection 
with the distribution of power within 
these municipalities, which was based 
upon the 1937 revenue and operating 
costs, the Commission recommended 
that the rates to be charged to do- 
mestic, commercial and power con- 
sumers be reduced in a large number 
of cases. In the case of one munici- 
pality a slight increase in rates was 
necessary. 

The total estimated saving to con- 
sumers served by this system by 
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means of the reduction in rates is as 
follows: 


Flat Rate Water Heaters ........ $ Soleo 
Domestic lighting service ......... 12,223.24 
Commercial lighting service .. 6,244.73 
POwer. SATVICE ue eee 3,336.00 
Street lighting service ................. 1,337.00 


Total 22 ee eee $ 23,478.72 


In addition to the above-mentioned 
rate reduction, refunds to consumers 
in 19 municipalities were also auth- 
orized. The total estimated refund 
to these consumers will amount to 
$37,450.00. 


The analysis shows that certain re- 
funds should be made to the munici- 
palities themselves in connection with 
the supply of power for municipal 
purposes such as waterworks and 
street lighting. These refunds will 
amount to $6,846.96. The consumers 
in the municipalities served by the 
Georgian Bay System will, therefore, 
benefit by $67,775.68. Of this amount 
$37,450.00 will be refunded to them 
by a deduction from their monthly 
bill; $23,478.72 will be deducted from 
their monthly bill by means of rate 
reductions. The refund to the munici- 
palities of $6,846.96 will benefit the 
taxpayers in general. 


The operating reports of the mu- 
nicipalities on the Georgian Bay 
System show that the municipal elec- 
tric utilities, so served, obtained a 
total revenue for the year 1937 of 
$1,214,887.41. The total expenses for 
these utilities for the same year 
amounted to $1,166,131.28, after pro- 
viding for the cost of power, opera- 
tion and fixed charges. The net sur- 
plus obtaining for that year amounted 
to $48,756.13. 


* * % * 


EASTERN ONTARIO SYSTEM 

The total revenue received by the 
Commission from all municipalities 
of the Eastern Ontario System 
amounted to $2,129,551.49. The total 
cost of power for the year, as pro- 
vided to be paid by them under the 
Power Commission Act, amounted to 
$2,008,951.89. The surplus of $120,- 
717.96 arising from the operation of 
the Commission was returned to all 
municipalities except one, in which 
case a charge of $118.37 was made. 

From the financial situation in con- 
nection with the distribution of power 
within these municipalities, and the 
results of an analysis, based upon the 
1937 revenue and operating costs, the 
Commission recommended that the 
rates to be charged to domestic, com- 
mercial and power consumers be re- 
duced in a large number of cases. 
The total estimated saving to con- 
sumers served by this system by 
means of the reduction in rates is as 
follows: 


Flat Rate Water Heaters ....$ 10,998.55 
Domestic lighting service ........ 12,654.14 


Commercial lighting service .. 4,296.43 
Power service ee 6,520.00 
Street lighting service ................ 2,919.00 

TPotaleik.cee ee Ln), 1 eeaee es $ 37,388.12 


In addition to the above-mentioned 
rate reduction, refunds to consumers 
in 12 municipalities were also au- 
thorized. The total estimated refund 
to these consumers will amount to 
$40,212.73. 

The analysis shows that certain re- 
funds should be made to the munici- 
palities themselves in connection with 
the supply of power for municipal 
purposes such as waterworks and 
street lighting. These refunds will 
amount to $27,368.86. The consumers 
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in the municipalities served by the to domestic and commercial con- 


Eastern Ontario System will, there- 
fore, benefit by $104,969.71. Of this 
amount $40,212.73 will be refunded to 
them by a deduction from their 
monthly bill; $37,388.12 will be de- 
ducted from their monthly bill by 
means of rate reductions. The refund 
to the municipalities of $27,368.86 
will benefit the taxpayers in general. 

The operating reports of the mu- 
nicipalities on the Eastern Ontario 
System show that the municipal elec- 
tric utilities, so served, obtained a 
total revenue for the year 1937 of 
$3,565,496.87. The total expenses for 
these utilities for the same year 
amounted to $3,275,047.33, after pro- 
viding for the cost of power, opera- 
tion and fixed charges. The net sur- 
plus obtaining for that year amounted 
to $290,449.54. 

%* * CS * 
THUNDER BAY SYSTEM 

The total revenue received by the 
Commission from all municipalities of 
the Thunder Bay System amounted 
to $1,044,675.71. The total cost of 
power for the year, as provided to be 
paid by them under the Power Com- 
mission Act, amounted to $1,038,- 
812.88. In the adjustment of the sur- 
plus arising from the operation of the 
Commmission, $7,165.43 was returned 
to two cost municipalities on this 
System, and $1,302.60 charged to one 
municipality. 

The Commission has also reviewed 
and analyzed the financial situation in 
connection with the distribution of 
power within these municipalities. 
From the result of this analysis, based 
upon the 1937 revenue and operating 
costs, the Commission has recom- 
mended that the rates to be charged 
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sumers be reduced in Fort William, 
Nipigon Township and Geraldton. 

The total estimated saving to con- 
Sumers served by this system by 
means of the reduction in rates is as 
follows: 


Domestic lighting service ..... $ 5,800.00 
Commercial lighting service .. 5,700.00 
POUA Psa hae $ 11,500.00 


In addition to the above-mentioned 
rate reduction, refunds to consumers 
in Port Arthur were also authorized. 
The total estimated refund to these 
consumers will amount to $74,000.00. 

The analysis shows that certain 
refunds should be made to the munici- 
palities themselves in connection with 
the supply of power for municipal 
purposes such as waterworks and 
street lighting. These refunds will 
be made in Fort William and Nipigon 
Township and the total amount to be 
refunded will amount to $1,353.66. 
The consumers in the municipalities 
served by the Thunder Bay System 
will, therefore, benefit by $86,853.66. 
Of this amount $74,000.00 will be re- 
funded to them by a deduction from 
their monthly bill; $11,500.00 will be 
deducted from their monthly bill by 
means of rate reductions. The refund 
to the municipalities of $1,353.66 will 
benefit the communities at large. 

The operating reports of the muni- 
cipalities on the Thunder Bay System 
show that the municipal electric 
utilities, so served, obtained a total 
revenue for the year 1937 of $1,315,- 
931.40. The total expenses for these 
utilities for the same year amounted 
to $1,251,096.24, after providing for 
the cost of power, operation and fixed 
charges. The net surplus obtaining 
for that year amounted to $64,835.16. 
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Progress in 


Accounting 


By Austin H. Carr, C. A., Editor, The Canadian Chartered 
Accountant, Toronto 


(Presented at the Accounting Session of the Association of Municipal 
Electrical Utilities at Bigwin Inn, Muskoka, July 6, 1938.) 


T most conventions which I 
have attended the _ pro- 
gramme is such that be- 
tween 10 a.m. and 5 p.m. 

there comes a heavy load of ad- 
dresses. This has always been some- 
what of a strain; but in the brief 
period that I have come in contact 
with your association I have learned 
a valuable lesson. A breakfast meet- 
ing of this sort shows how wide 
awake this body of electrical engi- 
neers is in its endeavour to distri- 
bute the load. My current hope is 
that you may receive what I have to 
say with the same resignation as you 
accept a variety of breakfast foods, 
the daily reports of scientific pro- 
gress, the overnight news of our 
governments, the ups and downs of 
the financial markets, and the record 
of our baseball team in the National 
series. 

It has been duly hinted to me, first, 
that at this early hour you do not 
want any technical matters in ac- 
counting dealt with but prefer to 
hear about some of the influences 
affecting the progress of accounting 
up to the present; and second, that 
I should tell it in as short a time as 
possible. So gentlemen, I do not 
want to interfere with the digestion 
of your first meal of today, and I 
shall promise to cease speaking well 
within my allotted time. 

The sciences of medicine and jur- 


isprudence have been in the fore- 
front for many, many centuries. Ac- 
counting as we have it today is of 
comparatively recent development, 
but its origins go far back into anti- 
quity. You doubtless already know 
something about the early history of 
accounting; I shall not, then, go into 
the details. Suffice it to say that 
every method, or device, or system 
for recording what has taken place 
at any particular time arose through 
the necessity of keeping a record 
thereof. The electric meter and the 
water meter placed in my basement 
have come because of that need. The 
history and the records of ancient 
civilizations indicate that for cen- 
turies barter and traffic had existed 
between nations and peoples; it is 
not difficult for us to realize that 
barter even in its primitive form 
necessitated some system of ac- 
counts. 

It was in the days of the great 
trade activity of the Italian City 
States five or six hundred years ago 
that accounting first attained the dig- 
nity of a science. With their control 
of the Mediterranean and the com- 
merce of the then known world, such 
cities as Genoa, Florence and Ven- 
ice had their counting houses staffed 
with men who not only kept with 
accuracy the records of business 
transactions, but who, in the spirit 
of inquiry of that day, were on the 
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alert to discover a simpler and more 
exact system of recording these 
transactions. A number of text- 
books on commercial subjects were 
published in Florence during the 
14th century when this city was a 
leader in banking operations through- 
out Europe. While the first known 
treatise on the subject of double- 
entry bookkeeping was published in 
the 15th century in Venice, discov- 
erieSs now prove beyond doubt that 
the double-entry ledger was in use 
in Genoa as early as the year 1340. 
Without such an advanced system of 
keeping accounts for recording the 
results of their vast commercial 
transactions, it is acknowledged that 
the banks of Florence could not have 
conducted their extensive operations 
of the following century. 


ACCOUNTING IN GREAT BRITAIN 

It is to Great Britain, however, 
that we must turn for the record of 
the greatest advances made in ac- 
countancy theory and practice, and it 
is to the accountants of Scotland and 
England that we are indebted for the 
system of accounting on this conti- 
nent. The progress in those coun- 
tries, then, should have deep interest 
for us. Yet I shall not enter into 
details. Let us only note that the 
earliest system of accounts was the 
English Exchequer established 
about eight centuries ago. The sys- 
tem was based on the Domesday 
Book which was a record of all tax- 
able estates in the kingdom and from 
which the treasurer’s Great Roll or 
Pipe Roll was written up.. To each 
sheriff was entrusted the collection 
of the taxes in his district. He made 
his returns twice yearly, receiving at 
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the first accounting half a tally stick 
having notches’ representing the 
amounts turned in to the treasurer, 
the latter official retaining the other 
half. At the final accounting the 
sheriff turned in his tally as evi- 
dence of payment made. It was then 
compared with the one in the treas- 
urer’s keeping to see that no altera- 
tions had been attempted. 


The people of Scotland to this day 
are noted for their expert knowledge 
of accounting. In the early days they 
had devised a system of recording 
the receipts and disbursements of the 
Royal revenues and instituted a re- 
gular audit of the accounts. We are 
told that the use of the tally was 
never adopted in Scotland and that, 
when in the process of Anglicization 
of the administrative system of that 
country a cargo of birch fagots ar- 
rived in Edinburgh for use as tallies 
in the Exchequer, the citizens ridi- 
culed the idea and made a bonfire of 
the cargo. 

The devising of a good system of 
accounts for the finances of the 
realm had important influences then 
just as it has today. Inefficient 
methods of collection had heretofore 
resulted in only a fraction of the 
revenue ever reaching the taxing 
authority. Necessity was as_ usual 
the mother of invention, and the im- 
proved system of accounting served 
to remove temptation from those 
charged with the collection of the 
royal revenues. Besides, when the 
officials of the Exchequer came in- 
to touch with the episcopal clerks 
throughout the realm, a knowledge 
concerning account keeping was 
thereby diffused. It might be expect- 
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ed, then, that it would be only a 
matter of time before a proper mode 
of keeping accounts was adopted by 
corporations and individuals for 
their own private affairs. 


THE TRADING COMPANIES 

A great impetus to the develop- 
mentment of the science of account- 
ing followed upon England’s interest 
in commercial and in colonial expan- 
sion—two closely connected move- 
ments. For hundreds of years Eng- 
lishmen had traded abroad, but it 
was during the 16th and 17th cen- 
turies that many great trading com- 
panies were formed. For instance, 
in the year 1600 the East India Com- 
pany received its charter and in 
1670 the Hudson’s Bay Company. 
The need for accurate account keep- 
ing followed on the operations of 
these joint-stock companies. Like 
many others of these trading com- 
panies, the East India Company in 
the first decade of its history ob- 
tained subscriptions for each voyage 
to the East. Part of this money was 
invested in merchandise, part was 
used to fit out the expedition and 
part was retained in the form of 
cash. After the voyage was over the 
proceeds thereof, and sometimes part 
of the merchandise itself, were di- 
vided among the adventurers in pro- 
portion to their subscriptions. Four 
years ago through the kindness of 
the Governor of the Hudson’s Bay 
Company I received the page of the 
stock ledger recording the subscrip- 
tion of £370 of Prince Rupert to the 
capital stock of the company in 1667, 
three years before the company re- 
ceived its charter. The page is an 
interesting record and was reproduc- 


ed in the May, 1934, issue of The 
Canadian Chartered Accountant. 


SOME INFLUENCES TOWARDS PROGRESS 

Let me survey briefly a few of the 
factors and events which have con- 
tributed in a considerable degree to 
the progress of accounting in more 
recent times. 

Urge to Account Keeping—If you 
should discuss the public practice of 
accountancy with some of the older 
members of our profession you would 
learn that a large part of the work 
of the public accountant forty, fifty 
and sixty years ago had to do with 
insolvent estates. The main reason 
for that condition was that the num- 
ber of people who kept books and 
who made up a balance sheet were 
certainly in the minority. Only when 
things began to look bad for the 
trader was an expert accountant 
brought in to ascertain how matters 
stood. Today bankruptcy has a re- 
latively small place in the practice 
of the professional accountant. Firms 
are now more concerned with meth- 
ods for ascertaining the condition of 
their business and keeping it in 
health than in attending its obse- 
quies. Today the accountant is en- 
gaged in feeling its pulse and report- 
ing periodically upon its condition to 
the increasing number of persons 
interested in it. That new attitude 
had a revolutionary effect on the 
keeping of accounts, and it encour- 
aged the development of an account- 
ting system best adapted to the par- 
ticular business or industry. 

But there are many other causes 
for this change. One is the rise of 
the limited liability company, or the 
joint stock company as it is com- 
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monly known in Great Britain. En- 
terprises which because of their 
magnitude could not be financed by 
an individual or a few partners 
sought the resources of others for 
their ventures and thus called to 
their aid the funds of thousands of 
small investors. These innumerable 
so-called partners were naturally 
interested in knowing the result of 
their investment; the urgency of ac- 
count keeping and the publication of 
financial statements is consequently 
apparent. 

Another reason is that because of 
the size of modern businesses either 
by natural growth or amalgamation, 
and because of the necessity for pro- 
viding means to keep company of- 
ficials informed from day to day on 
matters which it is impossible for 
them to watch in detail, an effective 
system of accounting record has had 
to be in use. 

A third reason is the introduction 
of the State as a party interested in 
the correct ascertainment of taxable 
profits, and the interest of the tax- 
payer in being assured that he is not 
taxed on profits which he has not 
made. I think I am safe in saying 
that above every other cause this has 
accelerated the introduction of ac- 
curate account keeping and has en- 
couraged the reaching of definite 
conclusions on the method of dealing 
with almost every type of business 
transaction. The evidence is clear 
that marked progress has come in the 
field of accounting theory because of 
the differentiation that had to be 
made between income and capital 
profits and losses. 

As an illustration of the problems 
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arising daily which demand the con- 
sideration and application of account- 
ing theories, let us think of what con- 
stitutes the dividend of a metal min- 
ing company in its relation to the in- 
come tax. The mine is what is known 
as a wasting asset. At the end of its 
useful life no asset will remain and 
the investment of the shareholders in 
this particular mine will therefore be 
nil. Consequently in every dividend 
paid by the company, the shareholder 
receives a portion of his capital re- 
turned to him in addition to the in- 
come on his investment. In the ad- 
ministration of the income tax, due 
consideration is given to that theory 
with the result that a percentage of 
mining dividends is exempt from tax. 

I may also add that the numerous 
firms of every kind and description in 
Canada, that before 1917 (the year in 
which the Income War Tax Act was 
first passed) had been apathetic or 
neglectful in installing a proper sys- 
tem of accounting for their business, 
soon found that with the introduction 
of this Act their days of grace in this 
respect were cut short. The keeping 
of accounts by trading and other con- 
cerns became an obligation. 

Another reason that will also occur 
to you is the necessity of producing 
some authentic figures in support of 
applications for the granting or the 
continuance of bank accommodation. 
It must be apparent to all that every 
one of these four circumstances has 
been a contributing factor to the evo- 
lution of more effective methods of 
account keeping. 

ADOPTION OF FISCAL PERIOD 


There is another influence that has 
had a wide reaching effect on the 
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progress of accounting. I refer to the 
adoption of the annual fiscal period. 


The use of a set period of time for 
the reckoning of profits has given 
rise to all sorts of problems which de- 
mand definite treatment in the ac- 
counts, and as an illustration of one 
of these I direct your attention to the 
depreciation of capital assets. 


Because of its derivation from the 
Latin word meaning “price,” the term 
depreciation in accounting termino- 
logy is frequently misunderstood. If 
one will visualize the commercial ven- 
ture of English colonial days, to 
which we have just referred, a simple 
illustration is afforded of its applica- 
tion. For such a venture there was 
a stock of salable goods; supplies and 
necessaries for the voyage had to be 
provided, and a sailing craft pur- 
chased. With the merchandise sold 
and the voyage over, the excess pro- 
visions, if any, were disposed of, the 
craft was sold, and the net proceeds 
of the venture distributed. The dif- 
ference between the cost of the craft 
and its selling price as scrap repre- 
sented depreciation, and was just as 
much a part of the cost of the venture 
as were the merchandise and the 
provisions. 

The cause of many mistaken ideas 
about depreciation can undoubtedly 
be laid at the door of the present- 
day system of fiscal periods. Though 
the trading transactions just men- 
tioned may have extended over one, 
two or more years, no division of time 
was considered necessary in the de- 
termination of profits. And it is safe 
to say that because of the modest ex- 
tent of their dealings, the individual 
trader and the partnership of years 


ago seldom concerned themselves with 
an annual “check-up” of their busi- 
ness. The advent of the modern com- 
plex industrial system, however, 
brought a change. The introduction 
of a fixed accounting period followed 
as a natural consequence of the rise 
and rapid growth of the incorporated 
company. With the increase in num- 
bers of small investors during the past 
century and the widespread holding 
of industrial securities, the call of 
shareholders for periodic dividends 
not only made account keeping im- 
portant as we already noted, but also 
made necessary some regular time for 
“stock-taking,” and this encouraged 
the use of a definite period of trading, 
or what we have come to call the 
fiscal year. 

The term depreciation as employed 
commercially is associated with the 
fixed or. capital assets of a business. 
Today a concern makes expenditures 
in one fiscal period with the definite 
purpose of producing profits in future 
periods. How should such outlays be 
dealt with in its accounts? That is 
the central problem of financial ac- 
counting; it has forced upon industry 
a study of the proper allocation of . 
these expenditures to the periods con- 
cerned, and a scientific treatment of 
the depreciation of the fixed or work- 
ing assets. 

As the function of fixed assets is 
to produce income, you are aware of 
course that such assets are to be re- 
corded on the books at cost. No use- 
ful purpose would be served by at- 
tempting to determine their value or 
selling price, inasmuch as any valua- 
tion at best is only a guess, one valu- 
er’s estimate being as good as an- 
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other’s though both may be widely 
different. 

You as engineers appreciate that 
another problem closely associated 
with depreciation, and which looms 
up in a threatening manner as far as 
accounting is concerned, is the possi- 
bility of obsolescence or the premature 
termination of the useful life of a 
fixed asset. It is obvious that the 
loss occasioned thereby is properly a 
charge against income over the years 
of the useful life which has come to 
an end. But the plant or equipment 
‘has become obsolete; the accounts for 
previous years are closed. What is 
to be done about the asset figure yet 


to be written off? It is the emergence 


of such problems that compels ac- 
countants to adopt some consistent 
treatment of them in accounting. 


Inventories — Another problem 
which arises through the adoption of 
an annual fiscal period is the figure 
to be set on the merchant’s stock of 
goods unsold at the end of the year. 
The valuation placed on the inventory 
has so great an effect on the deter- 
mination of profits that consistency 
of treatment is an evident necessity 
and is, in fact, a requirement of the 
taxing authorities. 

If all commercial transactions could 
be completed and wound up within a 
fiscal period the term “inventory” 
would become an obsolete one so far 
as stock in trade is concerned; but 
such a situation cannot be imagined. 
Even if a stationary price level were 
always in effect, many of the difficul- 
ties connected with annual stock-tak- 
ing would vanish. But we have our 
business cycles—a boom period with 
its rising prices, to be followed by 
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a period of depression and deflation, 
in which are wiped out the fictitious 
profits that arose through a gradual 
rise in the valuation placed on inven- 
tories during the former period. 

“In industrial practice today,” a 
leading chartered accountant stated 
recently, “the statement of inventories 
at cost or market, whichever is lower, 
is, I believe, by far the most generally 
accepted rule. Its merit lies obvious- 
ly not in its logic but in its conserv- 
atism; and even though its acceptabil- 
ity for balance sheet purposes may be 
conceded, questions may fairly be 
raised as to how the difference be- 
tween cost and market should be dealt 
with for the purposes of the income 
account. This is, I think, a case in 
which further study and development 
of practice is clearly called for and 
in which it would be most unwise to 
crystallize too hastily the existing 
practice through uniform regulations. 
In the interests of candor, I should 
perhaps add that there is considerable 
variety in the way in which the prin- 
ciple of ‘cost or market whichever is 
lower’ is actually applied, and that 
the degree of uniformity now attained 
is, therefore, by no means as great 
as those unfamiliar with the actual 
workings of the system might 
suppose.” 


ACCOUNTING MACHINES 


As one aspect in the progress of 
the mechanics of accounting, let me 
before I close say a word on the use 
of accounting machines. The old 
order of things is continually chang- 
ing, and the laborious methods of 
keeping accounting records by hand 
have given way to mechanical appli- 
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ances. The despatch with which mod- 
ern business is transacted, the im- 
portance of recording costs quickly 
and accurately in industrial plants, 
the need for statistical records to af- 
ford information to executive heads— 
these and many other causes which 
occur to you have accelerated the 
adoption of mechanical bookkeeping 


and accounting machines, and these 
appliances at present have reached a 
high standard of perfection and util- 
ity. That change, however, has to 
do with the mechanics of accounting, 
not with the principles and theories 
of accounting to which I have directed 
your attention very briefly this 
morning. 


So. SS 


Domestic Load Development 
in the City of Winnipeg 


By J. W. Sanger, Chief Engineer, City of Winnipeg Hydro-Electric 
System 
(Address delivered at the convention of the Ontario Municipal Electric Asso- 
ciation and the Association of Municipal Electrical Utilities at Bigwin 
Inn, Muskoka, July 5, 1938.) 


OR the year 1937 the average 

consumption of electrical en- 

ergy for the 40,761 domestic 

customers of the City of Win- 
nipeg Hydro-Electric System was 
4,765 kw-hr. Because this average 
consumption is greater than that 
which has been experienced in other 
parts of Canada, a_ considerable 
amount of interest has been aroused 
in the methods by which the City of 
Winnipeg has created such a large 
sale of electricity for , 
purposes. 

The intention in this address is to 
give a general historical outline of 
the efforts which have been made to 
develop Winnipeg’s domestic load dur- 
ing the past twenty-five years and to 
supplement this information by ap- 
propriate comments and_ statistical 
data in the hope that they may 
be of some value to 


domestic 


those en- 


gaged in electrical utility operations. 
~ At the outset it might be well to 
discuss briefly, the relative prodigality 
of Winnipeg’s domestic customers in 
the use of electrical energy, particu- 
larly with respect to the economic 
soundness, or otherwise, of the poli- 
cies which have produced these re- 
sults. Some comments should be made, 
therefore, on the financial stability of 
the utility and also on the rates charg- 
ed for domestic service as compared 
with those for commercial service. 

The financial position of the utility 
may be gauged by the following 
statements :— 

The City of Winnipeg Hydro-Elec- 
tric System made a net profit of 
$212,000 in the year 1937 after pro- 
viding for all capital debt charges and 
reserves. 

The utility pays to the City of 
Winnipeg an annual amount equival- 
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ent to the taxes which a privately- 
owned electrical utility would pay to 
‘the City. 

All renewals are charged against 
operating income in the year the 
expenses are incurred. 

Within the next ten years the 
accumulation in the sinking fund, to- 
gether with the portion of the funded 
debt which will then have been re- 
tired, will amount to over 70 per cent 
of the present capital debt of 
$27,000,000. . 

The utility is now making a special 
contribution to the City of $150,000 
per annum for general municipal 
expenditures. 

In respect to the comparative rates 
for domestic and commercial custom- 
ers, the following tabulation shows 
the average revenue per kilowatt- 
hour for all classes of business where 
the total consumption exceeded five 
million kilowatt-hours per annum. 


Cents 
per kw-hr 
Domestic laghting-* xi ikcie hee 2.360 
Domestic Heating & Cooking  .914 
Domestic Water Heaters ............ 389 
Commercial Lighting .....0000. 2.265 
Commercial Heating & Cooking .966 
Commercial Water Heating ..... .267 
COMMercials POWOT. 85 ite eacon. 924 
eireet- Lishtine wos. cet 046 
Municipal Building Lighting .... 775 
Water Works Power ........000000000.. .625 
Large Electric Boilers ....................... aa 
Average all Customers .............. .638 
Average all Customers less 
Hlectrie Botleng cet he 2 .868 
Average all Domestic Customers 827 


It will be noted that with the 
exception of domestic and commercial 
lighting, the average revenue per kilo- 
watt-hour was less than one cent. 


COMPETITIVE OPERATION 
Prior to the year 1911, the City of 
Winnipeg obtained its electrical ser- 
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vice from a private company which 
not only operated a utility retailing 
electricity direct to the consumer, but 
in addition operated a gas utility and 
transportation system in the city and 
the surrounding municipalities. A dis- 
pute between the City and the Com- 
pany about the rates charged for elec- 
trical service resulted eventually in 
the City building its own power plant 
on the Winnipeg river and going into 
active competition with the Company 
for the light and power business. 

The Company and the City have 
now been in active competition for the 
past twenty-seven years and one of 
the most important points to be kept 
in mind when discussing the Winnipeg 
situation is the stimulating effect of 
competitive operation. Not only has 
there been competition between the 
two electrical utilities, but also be- 
tween the publicly-owned electrical 
utility and the privately-owned gas 
utility. While it must be admitted 
that there is a certain amount of 
economic loss in competitive operation 
due to the duplication of effort, there 
are many compensating factors which 
have turned out to be beneficial to 
the public and have provided a highly 
progressive type of service at low cost. 

DOMESTIC RATES 

The rates for domestic service in 
the City of Winnipeg are as follows: 

(1) The lighting rate, which is a 
composite rate of 3-1/3c and 
lc per kw-hr., the lower rate 
going into effect when 5 kw-hr. 
per 100 square feet of floor area 
have been consumed. 
The heating and cooking rate 
of 1c per kw-hr. 
(3) The flat rate for water heaters: 


(2) 
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Some reference should be made to 
the adoption of separate metering for 
lighting and cooking services whereas 
only one meter would be required if a 
combination rate were put into effect. 
On the basis of economy of operation, 
the two meter method cannot be de- 
fended and there is little doubt that 
the Winnipeg utilities will measure 
all domestic energy consumption on 
one meter in the near future, with 
the exception of water heating which 
will remain a flat rate service. It is 
of some interest to note that the 
separate metering of cooking services 
has permitted the accumulation of 
statistical information on domestic 
range consumption which has been 
used effectively in selling the advan- 
tages of the electric range over the 
gas range. Furthermore, this infor- 
mation is of paramount importance in 
determining the economics of range 
and water heater loads. 

DOMESTIC APPLIANCE SATURATION 

Comparative records of the average 
annual consumption of domestic cus- 
tomers lose much of their significance 
unless they are accompanied by an 
analysis of the purposes for which the 
energy is used. This is evident in 
the domestic records of the City of 
Winnipeg for the year 1937. 


Classification of Service 
Domestic Lighting 


Domestic Water Heaters 


Domestic Heating & Cooking 


heating and cooking can be said to 
have consumed 85 per cent of the 
energy sold for domestic purposes. 
From these figures it will be seen that 
domestic load development should be 
expressed in terms of major appliance 
saturation and not in total kilowatt- 
hours consumed, as this method of ex- 
pression indicates better the potential 
amount of domestic business econom- 
ically available to the utility. 

Fig. 1 shows the growth of electric 
ranges and flat rate water heaters on 
the City of Winnipeg Hydro-Electric 
System since the year 1920. For the 
years 1934 to 1987 separate curves 
are given for ranges in private houses 
and apartment buildings. The follow- 
ing are the saturation figures for the 
year 1937. 


Per Cent 
Ranges in private houses ................. 60. 
Ranges in apartment buildings ...... 76.2 


Total domestic range saturation 62.75 
Flat rate water heaters in private 


houses 655.5 ee eee 61.9 
Total domestic water heater sat- 
Uration: =... eee Re eet A 51.4 


It will be observed that the total 
domestic water heater saturation in 
combined private houses and apart- 
ment buildings is considerably lower 
than the saturation in private houses. 
This is due to suites in apartment 
buildings having a common source of 


No. of Kw-hr. Net 
Services Sold Revenue 
Rus 40,761 29,178,856 $ 688,703.93 
26,125 51,768,657 473,291.96 
a 20,948 112,559,685 437,642.60 
193,507,198 $1,599,638.49 
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hot water and for this reason the 
number of potential water heating 
services should be considered only in 
relation to the number of private 
house lighting services. 

There appears to be a remarkable 
similarity in the shape of the range 
and water heating saturation curves 
particularly with respect to the ulti- 
mate saturation point. At the present 
time the opinion is held that the 
ultimate saturation for these two ap- 
pliances will not exceed 70 per cent. 
There is also a similarity in the time 
period over which these loads have 
been developed and it suggests that 
under circumstances similar to those 
experienced in Winnipeg, fifteen years 
are required to reach a point beyond 
which the growth will be compara- 
tively slow. 

Due to the fact that domestic re- 
frigerators may be installed on house 
lighting circuits in Winnipeg without 
the utility being notified, reliable in- 
formation is not available on the 
growth of this:type of load. In a 
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1930 


‘1935 


Fig. 1—Saturation curves for domestic electric ranges and water heaters. 


1940 


recent inspection of consumers’ prem- 
ises it was found that the domestic 
refrigerator saturation in Winnipeg 
was 24.6 per cent and from the ap- 
pliance sales record the rate at which 
this load is developing appears to be 
similar to that experienced with other 
major appliances. 


SALE OF APPLIANCES 

Within two years from the time 
the City’s plant first went into opera- 
tion it became evident that the City 
would receive its greatest support 
from domestic customers as, in a very 
short period of time, most of the do- 
mestic customers had changed over 
from the privately-owned utility to the 
publicly-owned utility. In those days 
domestic load consisted almost entire- 
ly of lighting and unless something 
were done to extend the field of domes- 
tic service this type of load would 
not be particularly attractive. The 
only solution to the problem was for 
the City to go either directly or in- 
directly into the business of merchan- 
dising electrical appliances. 


282 


FRE. GULCLEFIN 


HTT Hy DRO-ELECTRIC POWER COMMISSION OF ONTARIO. illite 


Private retail merchandising stores 
could not be expected to participate 
enthusiastically in load promotional 
activities except from the point of 
view of the immediate profit on the 
sale of appliances. From the City’s 
point of view the profit resulting from 
the sale of appliances was a minor 
consideration as compared with the 
sale of energy. It was decided, there- 
fore, that the best interests of the 
customer would be served by the 
utility going into the business of 
direct retail merchandising. From a 
modest beginning in 1918 there has 
now been built up a merchandise 
business having sales amounting to 
$400,000 per annum. 

The first attempt at direct merchan- 
dising by the City was the sale of 
electric irons on an instalment plan of 
75¢c down and 75c per month. There 
is no record of the number of sales 
made but the response was so great 
that sufficient encouragement was re- 
ceived to stimulate further merchan- 
dising activities. Although only a very 
humble beginning, the electric iron 
campaign indicated that there was a 
business opportunity for the sale of 
electrical appliances which had not 
been explored by electrical utilities. 
Other small electrical articles were 
soon added to the list of appliances 
sold and at the same time a consider- 
able amount of advertising was started 
to popularize the idea of electrical 
cooking. 

The first attempt to train electrical 
appliance salesmen was made in the 
year 1918 when the power sales and 
clerical staffs were given a series of 
lectures on salesmanship. A specialist 
on selling was brought in to deliver 


the lectures and to organize the em- 
ployees into teams of salesmen. The 
ground was well prepared by a large 
amount of press advertising featuring 
the advantage of electrical cooking 
over the old method and customers 
were requested to send in for booklets 
describing the advantages of modern- 
izing the kitchen. Return postcards 
were also sent out by direct mail ad- 
vertising and it was from the post- 
cards returned that the first prospect 
list was made up. 

To spur on the salesmen, score 
charts were placed on the walls of the 
office giving the sales record of each 
man and each team. Commission of 
$5.00 was paid for each sale and for 
special merit a salesman was awarded 
a gold star together with an addi- 
tional $5.00 for each five sales made. 
One of the advertising features at 
this time was the placing of cards on 
every Hydro pole bearing the slogan 
“Cook by Wire and Electricity, Half 
the Cost of Coal, Gas or Wood”. 

The results of this campaign were 
sufficiently successful to justify the 
building of special showrooms and al-~ 
though they were located on a thor- 
oughfare isolated from the shopping 
district, they had the advantage of 
being adjacent to the main business 
office where most of the light and 
power bills were paid. With the build- 
ing of the showrooms, the first con- 
flict of interest took place with the 
electrical contractor-dealers and meet- 
ings with the trade representatives 
were almost a weekly occurrence. The 
fact that the dealers had failed to 
accomplish anything worthwhile after 
five years with the one cent cooking 
rate was beyond dispute, hence there 
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was little justification for complaint 
as the dealers were benefitting greatly 
from the large number of wiring jobs 
which would not have been obtained 
without the City’s efforts in appliance 
merchandising. 

With the advent of the showrooms, 
the appliance department branched out 
and sold almost every kind of electrical 
appliance; vacuum cleaners, washing 
machines and ranges being the most 
popular items. Flat rate water heat- 
ing service appeared on the scene in 
the year 1920 and at the end of that 
year, 161 were in use. In four years 
the number had increased to 2,266 
mostly of 750 watt and 1,000 watt 
capacity. At this period water heat- 
ers cost $13.50 and the wiring $15.00 
which now would be considered an 
expensive job. 7 

Early in 1924 an effort was made 
to increase range and water heater 
sales by reducing considerably the 
cost of the appliances and wiring. 
Tenders were called for on 1,000 
ranges from the leading manufactur- 
ers and in the specifications tenderers 
were asked to ignore the list price and 
to supply a type of range of the same 
quality of construction as the standard 
range but using the name Hydro in- 
stead of the usual manufacturer’s 
trade name. The lowest tenders were 
received from two of Canada’s out- 
standing manufacturers at prices of 
$65 and $70 and as these prices were 
approximately $20 below the current 
prices for standard ranges, it permit- 
ted retail sales to be made to custom- 
ers at $100 instead of the usual list 
price of $135. Special prices were also 
obtained on water heaters and the 
competition between the manufactur- 
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ers for this business was so intense 
that the price dropped quickly from 
$5.00 to $2.00, enabling the retail sale 
of a water heater to the public at a 
price of $5.00 or $15.00 installed com- 
plete with wiring. 

A double page spread in the news- 
papers advertised the City’s offer to 
install a range and water heater com- 
plete with wiring for $150.00, or a 
range and wiring only for $135.00, 
two years to pay and finance charges 
extra. Unfortunately for the City its 
competitors in the utility business 
decided to make a more attractive 
offer and advertised a standard range 
with wiring for $185.00 with two 
years to pay and without finance 
charges. This was tantamount to a 
cut of $15.00 on the City’s offer. The 
City’s customers began immediately to 
threaten to withdraw their business 
unless the same terms as offered by 
the private company were made avail- 
able to them. To meet the situation 
the City decided to offer free wiring 
which was equivalent to a reduction 
of $15.00 on the original price. The 
episode passed off satisfactorily, and 
approximately 1,500 Hydro ranges 
were sold. In this manner free wir- 
ing for ranges and water heaters was 
started in Winnipeg. 

The intensity of competition in 
Winnipeg had now been raised to a 
high degree and it was not long before 
another campaign was started with 
the object of converting all apartment 
buildings from gas cooking to electric 
cooking. The first offer made by the 
City was to install ranges in apart- 
ment buidings at no expense to the 
owner. The tenant, however, was 
charged a rate of 2c per kilowatt-hour, 
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le being the standard cooking rate 
and the other cent being supposed 
to take care of maintenance and car- 
rying charges over a period of ten 
years. At the time the offer was made 
it seemed reasonably sound although 
no reliable information was available 
which could be used as a definite guide 
to estimate the average consumption 
of ranges in apartment suites. In 
those days the average consumption 
of ranges in private houses was 3,000 
kilowatt-hours per annum and conse- 
quently it was thought that a low 
estimate for apartment suite ranges 
would be about 1,800 kilowatt-hours 
per annum. 

The response to the plan was very 
gratifying and in a short time 2,500 
gas ranges in apartment suites were 
replaced by electric ranges. Unfor- 
tunately the energy consumption of 
apartment suite ranges fell, in many 
cases, far below the estimate and al- 
though the plan was successful from 
the point of view of starting the vogue 
for electric cooking in all apartment 
buildings, it had to be abandoned and 
replaced by a plan in which a fixed 
amount for rental was charged for 
the range and lc per kilowatt-hour 
for the energy. In this second plan 
1,500 ranges were quickly installed 
making a total of 4,000 ranges in- 
stalled in apartment buildings in a 
short period of time. By this time 
all the best apartment buildings in 
the city were equipped with electric 
ranges and since then all new apart- 
ment buildings in the city have been 
equipped with electric range service 
as a matter of course. 

Concurrently with the range cam- 
paigns a successful kitchen unit icam- 


paign was started in the year 1924. 
The results were phenomenal and over 
ten thousand contracts were signed. 
The campaign had only got well under 
way when one of the large depart- 
mental stores offered the public a com- 
petitive fixture at less than one third 
of the price. This resulted in the 
cancellation of 25 per cent of the. 
contracts but the net result was that 
more than ten thousand kitchen units 
were installed by the end of the 
campaign. 

In order to further stimulate the 
water heater business a plan was of- 
fered to the public in 1932 in which 
water heaters were installed free for 
a rental charge of 10c per month. 
With this plan the water heater satur- 
ation in private houses has been raised 
to 61.9 per cent. 

In 1931 the City found itself with 
a new six and one half million dollar 
power plant and a business depression 
getting well under way. Another 
range campaign was started in which 
the special attraction was $10.00 
worth of free current and $17.00 con- 
tribution towards the cost of installing 
the range. This campaign was quite 
successful and helped to maintain do- 
mestic revenue throughout the worst 
period of the depression. 

By 1985 the best of the new range 
business had been obtained and there 
were some signs of sales decreasing 
in spite of the fact that the range 
replacement business was now an im- 
portant factor in the operations of the 
appliance department. To meet the 
situation an up-to-date retail store was 
established on the best business thor- 
oughfare and a five year long-term 
payment plan was offered to purchas- 
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ers of all major electric appliances 
with financing charges of only 4 per 
cent for each year of the deferred pay- 
ment period. In other words, for a 
one year contract 4 per cent was added 
to the cash price, 8 per cent for a two 
year contract and 20 per cent for a 
five year contract. This resulted in 


very low monthly instalments and al-— 


though there were some fears that 
long terms would increase the levies 
for bad debt reserves, the records up 
to date show that the accounts have 
been very well paid. It would appear, 
therefore, that there is a financial 
soundness in long term payments pro- 
vided that the monthly instalment ap- 
pears to the customer to be an insig- 
nificant amount compared with the 
value he is receiving from the article 
purchased. 


A change in policy has recently been 
made with the object of reducing the 
amount of money tied up in instalment 
sales. The plan for refrigerators and 
range sales is now as follows: 


Refrigerators: 
Minimum down payMent o..c.ccccccceecec $9.00 
Minimum monthly payments ................. 4.50 


Monthly payments may be reduced 
below $4.50 provided the period over 
which the payments are made does not 
exceed thirty-six months. 


Ranges: 
Minimum down payment. ....c $5.00 
Minimum monthly payments ................. 3.50 


Monthly payments may be reduced 
below $3.50 provided the period over 
which the payments are made does 
not exceed twenty-four months. 


For the more expensive appliances 
the time period may be extended in 
excess of thirty-six months. 
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OBSERVATIONS ON THE SALE OF 
ELECTRICAL APPLIANCES 

There are many things in Winnipeg 
which have influenced the public in 
the purchase of electrical home appli- 
ances and although opinions may differ 
as to relative values, there is little 
doubt that low rates for domestic 
service have been the most important 
reason. These low rates have made 
it possible for customers to discard 
their coal and gas appliances in favour 
of electrical appliances which can be 
used at a lower cost. 

The next most important influence 
is the personal gratification in the 
possession and use of attractive and 
up-to-date home appliances which can 
be acquired by easy terms of payment 
and are well within the reach of all 
except those who are continuously un- 
employed. Here, we have the reason 
for the utility going into the mer- 
chandising business, as it is not to be 
expected that the customer will have 
any desire to purchase cheap elec- 
trical energy exept in so far as it will 
enable him to operate economically 
the appliances he purchases. 

While discussing the cost of using 
electrical appliances it will be of some 
interest to give the combined average 
revenue figures in Winnipeg for the 
three classes of domestic service. 
‘Average annual domestic lighting 


POV CHIODOS. 2 Lnitns Meee et eee 16.96 
‘Average annual range revenue ......... 18.41 
Average water heater revenue ......... 23.48 

EO UA. aidis ee ee $58.85 


This total of $58.85 can be said to 
be a fair representation of the annual 
cost of electrical service in the aver- 
age home when equipped with range 
and water heater. The expected in- 
crease in refrigerator sales will raise 
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this total to $64.00 and the average 
monthly bill for electricity for this 
standard of electrical service will be 
$0.00. 


The next point to consider is one 
which may be the controlling factor 
in the future development of domestic 
load in Winnipeg. How much of the 
family income will the customer be 
prepared to spend on electrical ser- 
vice? The answer divides naturally 
into two parts, the operating expense 
resulting from the use of the elec- 
trical appliances which have replaced 
some other item of household expense, 
and the expense resulting from the 
use of appliances which might be con- 
sidered to have raised the customer’s 
cost of living. In both cases the 
amount of electricity consumed by the 
customer will be intimately related to 
the domestic rates charged by the 
utility. 

Of the many things which have 
helped to promote the sale of elec- 
trical appliances in Winnipeg, the 
least expected was the manner in 
which the retail merchants entered 
energetically into the business as soon 
as it was evident that the retail stores 
of the utilities had awakened the pub- 
lic interest and would probably keep 
it alive by advertising and other pub- 
licity work. Not only have the large 
departmental stores become very 
active competitors but also a variety 
of small merchants have reserved 
parts of their show window space for 
the display of ranges and refriger- 
ators. Nothing has stimulated the 
activities of the retail merchants so 
much as the participation of the elec- 
trical utilities in the merchandising 
business and although the small mer- 


chant operates under a considerable 
financial handicap, he _ still finds 
enough business to make it worth 
while. The reason may arise from the 
fact that major appliance sales are 
dependent to a great extent on per- 
sonal contact between the salesman 
and the customer and although the 
showroom may be the nucleus of the 
sales organization, the individual ef- 
fort of the salesman in the field ap- 
pears to be the most important part 
of the sales effort. 

Retail appliance salesmen employed 
by the City of Winnipeg are paid on 
a commission basis with a small mini- 
mum salary which is virtually part of 
the commission paid. The earnings 
of the salesmen approximate 5 per cent 
of their gross sales and small bonuses 
are given for cash sales and sales in 
excess of an annual quota. These 
commissions are lower than those 
usually paid in the trade, the reason 
being that the preference of the pub- 
lic to purchase appliances direct from 
the City makes the volume of sales 
greater than it would be in private 
business. 

The total advertising and publicity 
budget for the City of Winnipeg 
Hydro-Electric System was $52,000 
for the year 19387. Of this amount 
$12,000 was charged to the merchan- 
dising department as representing ad- 
vertising strictly prepared for the 
promotion of merchandise _ sales. 
There was recovered from manufac- 
turers under co-operative advertising 
arrangements the sum of $5,000, leav- 
ing a net advertising expense of 
$7,000 on gross merchandise sales of 
$400,000 or 1.75 per cent. 
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Fig. 2—Private house service, ranges. Conditions of service:—Range and wiring 
supplied by customer. Rate:—1 cent per kw-hr., minimum bill 50 cents, cash discount 
10 per cent. 
Year 1925 1926 1927 1928 1929 1930 1931 1932 1933 


Curve 1, Average No. of services 8,689 9,720 11,128 12,611 14,020 15,325 16,883 18,700 19,105 
Curve 8, Consump. million kw-hr. 


DOViBYT pee ee ee DAG 26.5 30.8 ayia 36.96 38.82 41.64 44.12 44.34 

Average annual consump. 
per service WW... 2,828. (2.724 2.769. 52,700. 2,636. 25533 25466 2,369 2,322 

Average No. of empties 
per=month. = 139 115 91 83 76 174 256 328 — 425 

Curve 2, Average No. occupied 
DeriemMont nares == 8,550 9,605 11,0387 12,528 13,944 15,151 16,627 18,372 18,680 


Curve 4. Average annual consump. 
: per occupied house ..... 2375.) 2755, 2,792 1 2818S" 2651 2,562 2,504 2,401, - 2,873 


Note:—Of the number of services shown there are 2.44 per cent located in 
apartment blocks which if rated the same as ranges on plan No. 2 would show an 
annual consumption of 2,344 kw-hr. per service at 2,400 kw-hr. per occupied house 
for year 1933. 


RANGE CONSUMPTION IN PRIVATE example will be given when discussing 
HOUSES the effect of water heaters on range 
consumption. 


In spite of the many years of ex- 
perience in Winnipeg with the devel- 
opment of range load, there still re- 
main many variable factors which call 
for frequent check and further inves- 
tigation. The two most important of 


Be age ee Cer e econ: creases. This condition was expected 
sumption and the average power de- as it seemed natural that the greatest 
mand per range. Occasionally the gajos resistance would come from the 
most reasonable assumptions turn people who can least afford to pur- 
out to be incorrect because some im- chase ranges and who, when they 
portant and unexpected factor has purchase them, must be as economical 
been overlooked. An outstanding as possible in the use of energy. 


In the year 1934 records of range 
consumption in Winnipeg were com- 
piled carefully and there appeared to 
be ample evidence to justify the con- 
clusion that the average consumption 
per range decreases as saturation in- 
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Fig. 2 gives the consumption record 
of ranges installed in private houses 
during the period from 1925 to 19383. 
In this period the number of ranges 
increased from 8689 to 19105 and the 
average consumption per occupied 
house decreased from 2875 kilowatt- 
hours per annum to 2373 kilowatt- 
hours per annum. Since 1933 the 
average range consumption in private 
houses has dropped to 2250 kilowatt- 
hours per annum. At this point it 
should be mentioned that the con- 
Sumption per range includes’. the 
energy consumed by the small appli- 
ances which may be plugged into the 
range circuit. The true range con- 
sumption is therefore slightly less 
than the amounts given but the de- 
gree to which it is less is not known. 


From Curve 4 in Fig. 2 it will be 
seen that the decrease in average 
consumption over the nine year period 
is quite regular and does not appear 
to be influenced by the business de- 
pression in the years 1930 to 1933. 
When these records were compiled 
everyone agreed that the gradual de- 
crease in the average consumption 
was the result of increased range 
saturation. 


At the end of the year 1936 a dis- 
cussion took place on the merits, or 
otherwise, of continuing to subsidize 
water heater installations and it was 
suggested that the increase in revenue 
from the installation of a water heater 
would have to be discounted consider- 
ably in cases where the customer has 
already an electric range because 
these two appliances were intimately 
related in their functions. In other 
words it was expected that the water 
heater might relieve the range of its 
duty to heat water from the cold 


water tap temperature of 50 deg. 
fahr. to 150 deg. fahr: 

An investigation was made in the 
hope that some conclusive evidence 
could be obtained and although the 
number of customer records examined 
was not very large, due to the fact 
that each customer account tested had 
to conform with special requirements 
as to similarity in family conditions 
in the periods under comparison, the 
results were startling and quite con- 
clusive. 

First, the records of one hundred 
customers, all taking range and water 
heater service were examined for the 
five year period from 1932 to 1936. 
These were compared with the gener- 
al consumption records and the results 
compiled and tabulated. The hundred 
test customers showed no indication 
of decreasing annual consumption 
over the five year period. In fact the 
1936 consumption was slightly higher 
than the average for the five year 
period. . 

Next, thirty customers were found 
who had resided at the same address 
for two years, the first year with 
range service only and the second 
year with range and water heater 


service. The following results were 

obtained :— he 
per 

annum 


Average consumption of range 
service for one year before 


water heater installed —.............. 3,650 
Average consumption of range 

service for one year after 

water heater installed ........................ 2,360 
Difference... ee eee 1,290 
Decrease in consumption. ..........0.. 35% 


The decline in range consumption 
as shown in Curve 4, Fig. 2, can now 
be said to reflect the growth of water 
heater load and not increased range 
saturation. 
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Fig. 8—Apartment building service, plan No. 1, ranges. Conditions of service :— 
Range and wiring installed free. Rate:—2 cents per kw-hr., minimum bill $1.00 per 


month, cash discount 10 per cent, free maintenance service. 
Year 1925 1926 
Curve 1, Average No. of services 2,291 2,460 
Curve 3, Consump. millions kw-hr. 
DEVE Tipe ee eee 3.062 3.301 
Average annual consump. 
DED SCLVICES en ee 330 1,342 
Average No. of empties 
Dee mMmonthia ee 117 90 
Curve 2, Average No. occupied 
per months ee Zohan ee OO 
Curve 4. Average annual consump. 
per oeceupied suite ...... 1,409 1,393 


RANGE CONSUMPTION IN APARTMENT 
BUILDINGS 

In a previous part of this paper 
reference was made to the low con- 
sumption of apartment building 
ranges as compared with those in- 
stalled in private houses. Fig. 3 gives 
the consumption data on a group of 
2,500 ranges installed in apartment 
suites, covering a period of nine years 
when the number of occupied suites 
remained approximately constant. It 
will be noted that the consumption 
varied between 1,409 and 1,483 kilo- 
watt-hours per annum and that ex- 
cept for the last year the trend of 
consumption was in an upward direc- 
tion. 


Two other groups of apartment 
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1927 1928 1929 1930 1931 1932 193 
2,470 2,479 2,486 2,478 2,472 2,456 2,455 
BASAL eS ATI 3.458" 73-294 3.204 3.129" 3.084 
ToOsmele400me 1.391) 13295 2906) e274 1 2hb 
57 56 69 219 347 431 375 
OATS A oon 241 2-259) 2125 (2.0255) 22080 
1,431 1,423 1,481 1,458, 1,508 1,545 1,483 


building ranges, the results for which 
are tabulated in Figs. 4 and 5, show 
similar characteristics and although 
the conditions of service were dissimi- 
lar in all three cases, the annual con- 
sumption per range keeps close to 
the 1,500 kilowatt-hour mark. The 
charge for energy for the ranges in 
the Fig. 3 group was 2c per kilowatt- 
hour which included maintenance and 
carrying charges. The charge for 
the group of ranges in Fig. 4 was lc 
for energy plus a fixed amount for 
carrying and maintenance charges. 
The ranges in Fig. 5 were supplied 
from the same circuit as the lighting, 
hence the range consumption is only 
an estimate and cannot be considered 
in any way accurate. 
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Fig. 4—Apartment building service, plan No. 2, ranges. Conditions of service :— 
Ranges and wiring installed free. Rate:—1 cent per kw-hr. plus a flat rate mainten- 
ance charge, minimum bill 55 cents, cash discount 10 per cent. 


Year 1926 
Curve 1, Average No. of services. .................. 534 
Curve 3, Consump. millions kw -hr. per yr. 748 
Average annual consump. per 
SOT VLCC aia er ce 1,402 
Average No. of empties per 
TRIOTTC De pe eee, Be 14 
Curve 2, Average No. occupied per month 520 
Curve 4, Average annual consump. per 
COC CUPL OC SULT ro aaosenccces 1,439 
RANGE DEMAND 
Many conflicting opinions have 


been expressed on the subject of the 
average power demand of domestic 
ranges in large groups and although 
from time to time range demand 
curves have been published in techni- 
cal journals, the difficuity associated 
with investigations of this sort makes 
it necessary to accept published data 
with a certain amount of reserve. 
With this in mind a special effort was 
made in Winnipeg in the year 1933 by 
which it was hoped to establish the 
“most probable figure” and if some 
assumption had to be made, a value 
would be found below which the aver- 
age demand per range could not pos- 
sibly go. 

Recording instruments were 
stalled on a group of 1031 ranges in 


in- 


1927 1928 1929 1930 1931 1932 1933 
615 624 622 612 614 603 595 
-892 SYA -932 .899 .890 .841 .816 
1,450 1,485 1,498 1,470 1,450 1,396 1,371 
8 9 18 37 71 88 69 
607 615 604 575 543 515 526 
1,469 1,507 1,542 1,564 1,640 1,634 1,550 


apartment suites where the ranges 
and lighting were on separate circuits. 
The range demand curves of each 
separate group tested were combined 
in a variety of ways into mass curves 
which not only established the average 
demand per range for groups of vari- 
ous numbers, but also indicated clear- 
ly the trend of the demand curve. 

The average demand per range in 
apartment suites for groups in excess 
of 1,000 was determined as .865 kilo- 
watts. It was also found that groups 
in excess of 1,000 would make very 
little difference in the results. The 
average line loss from the apartment 
buildings to the 66 kv. receiving sta- 
tion was estimated to be 6.9 per cent, 
hence the average demand per range 
at the receiving station was deter- 
mined as .93 kilowatts. 


VOL. XXV, NO. 8 


RoE BULEET IN 


291 


HT Fly pRO-ELECTRIC POWER COMMISSION OF ONTARIO Ii itHiinni varie ritenctii tte icici igietieas 


2.9 
~s 
a e 
pes 
> l-0 
3 
S 


N~NON 
BN 
SSS a 


~~ 
&) 
Ss 
Ss 


Comeemp- hath. RO, 
S 
s) 
Ss 


Aver Annval 


1925 1926 1927 (928 1929 1930 1934 1932 1933 


Fig. 5—Apartment bualding service, plan No. 3, ranges. Conditions of service :— 
Range owned by the block owner, light and heat on one meter, 350 kw-hr. have been 
deducted from total annual consumption to arrive at net range consumption. Rate:— 
May 1 to Sept. 30, 1st 25 kw-hr. at 3.83 cents gross per kw-hr., excess at 1 cent 
gross per kw-hr.; Oct. 1 to April 30, 1st 50 kw-hr. at 3.383 cents gross per kw-hr., 
excess at 1 cent gross per kw-hr.; minimum bill 55 cents; cash discount 10 per cent. 


Year 


Curve 1, Average No. Of SCT ViCOS oececcccesecceescesscsceeneesceene 2 
Curve 8, Consump. millions kw-hr. per yr. ............. 
Average annual consump. per service... 
Average No. of empties per month 

Curve 2, Average No. occupied per month................ 
Curve 4, Average annual consump. per occupied 
suite 


In Winnipeg this is considered to 
be the minimum figure and it is as- 
sumed that the average demand per 
range for private houses, because of 
the greater energy consumption, must 
be somewhere in excess of one kilo- 
watt. Several methods have been 
used to estimate what the excess over 
the apartment suite range is likely 
to be and the general opinion is as 
follows :— 


Average demand for ranges in 
private houses where water 


heaters are installed ................... 1.05 kw. 
Average demand for ranges in 

private houses where water 

heaters are not installed ......... Pee Kw 


The figures for ranges in private 
houses are given for what they may 
be worth and it is suggested that they 
be accepted with reserve, only in re- 
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1927 1928 1929 1930 1931 1932 1932 
324, 540 889 1,251 1,362 1,464 1,473 
395 .785 1.171 1.745 1.934 2.064 2.109 
e219 met obo 15294 (11895. 6 16491) 154119 “1,432 

0 0 19 42 68 111 77 
324. 540 820 1,209 1,294 1,353 1,396 
1,219 1,356 1,428 1,444 1,494 1,525 1,510 
spect to the extent they exceed the 


established demand of .93 kilowatts 
for ranges in apartment suites. 


THE EFFECT OF HIGH SATURATION ON 
CAPACITY OF FLAT RATE WATER 
HEATERS ? 
Experience in Winnipeg with flat 
rate water heating services raises a 
point which is of importance to those 
who may be contemplating entering 
this field of domestic business. There 
are two distinctly different angles 
from which this class of business 
should be approached and the one 
which is the more important seems to 
be the one which has had the least 
consideration. 
The first angle of approach might 
be called the conventional one and is 
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simply a question of the type of 


equipment and the cost of service re- 


quired for the maintenance of a con- 
tinuous supply of hot water for the 
normal domestic requirements of the 
home. All water heating customers 
would like to lave this type of 
service but unfortunately not more 
than 25 per cent are prepared to pay 
or are able to pay the cost. 

The second angle of approach is 
one in which the quantity of water 
heated, or the temperature to which 
the water is raised, is of secondary 
importance as compared with the 
monthly bill for energy. In this case 
the customer requires the best hot 
water service that can be obtained 
at a cost not exceeding a _ certain 
sum each month. If water heater 
saturation becomes high, it is only 
natural that the majority of water 
heater customers will be of this type. 

This fact is amply demonstrated by 
the following tabulation of the capa- 
city rating of the flat rate water 
heaters installed in Winnipeg :— 


Rating Percentage of Net monthly 
total installed bills 
3,000 w. lessthan 1% $6.00 
2,000 w. less than 2% 5.00 
1,500 w. lessthan 2% 4.00 
1,000 w. less than 12% 3.00 
750 w. less than 31% AVA: 
500 w. - less than 54% 1.50 


From these figures it would appear 
that a large part of the domestic 
water heating business in Winnipeg is 
controlled by a limitation of $1.50 per 
month. 


BO 
D. C. Davis, Aylmer 
Following an illness of but a few 
weeks, Daniel C. Davis, secretary- 
treasurer of the Aylmer Public Utili- 
ties Commission since its inception, 
died on Wednesday, July 27, 1938. 


Daniel C. Davis 


Mr. Davis was born in Aylmer and 
lived there all his life. As a young 
man he was engaged in the dry goods 
business. Along with four associates 
he pioneered the first electric lighting 
plant in Aylmer, when a direct cur- 
rent are lighting generator was in- 
stalled in a saw and planing mill to 
light the streets and a few of the 
stores and churches. When this plant 
was sold to the town about 1897, he 
was made secretary-treasurer of the 
Aylmer Utilities, which position he 
has held ever since. In 1910 he was 
appointed town clerk, where he prov- 
ed himself an efficient, obliging and 
popular official, and it is in no small 
way due to his good judgment and 
advice that Aylmer now enjoys an 
enviable financial position. He was 
also secretary of the Aylmer board of 
health, and in addition carried on a 
successful insurance business’ for 
many years. 
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First page of the Address presented to Dr. Hogg by the Hydro staff. 
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HERE are times and events in every man's life that stand out as milestones in 

his career. On this occasion, the completion of your 25th year of service with 

.the Commission, we are happy that established custom permits us to recall 
times past, to voice feeling deeply held, to rejoice and to congratulate you in a 
manner which would otherwise remain unexpressed. 


The occasion that calls us together is a particularly happy one since it sig- 
nalizes not only a brilliant period in your career, but also an event which has 
crowned the achievements of that period, and has brought to all of us the liveliest 
satisfaction—namely, your appointment as Chairman of The Hydro-Electric Power 
Commission of Ontario. 


You were intimately concerned with the hydraulic design of the first plant 
constructed by the Commission and have taken an active part in every power devel- 
opment it has projected or completed since then. The earlier projects offered you 
an opportunity of exercising and developing talents which stood you in good stead 
in the solution of more difficult problems encountered in the larger and later devel- 
opments. These talents have been ably exercised in supervising the necessary 
investigations and in directing the design of hydraulic works which rank as out- 
standing examples of engineering achievement. Moreover, the honours conferred 
upon you and the demands for your services, both in Canada and abroad, bear 
witness to the eminence you have attained in your vocation. 


Through the years, you have revealed yourself as a man of rare gifts and lofty 
ideals, an understanding friend and adviser, whose kindly counsel has contributed 
much to the. well-being of all those who have sought it. 


Your dealings with your associates have been marked by fairness, tolerance, 
sympathy and goodfellowship. These characteristics are attested by those who 
have long enjoyed your friendship, and who have been privileged to work with you, 
and who now join in expressing the respect, goodwill and affection they bear you. 


These personal qualities, combined with distinguished technical proficiency 
and proven administrative ability, eminently fit you for the responsibilities of the 
task to which you have been called. Your recent appointment to the Chairmanship 
of the Commission is a reward truly merited and widely acclaimed. We, who 
represent all grades and callings in the organization, earnestly and enthusiastically 
join in this acclaim. We are proud that among our number there has been found 
one worthy of this honour. We are gratified because it has been bestowed upon 
one possessing in such high degree the endowments necessary for successful direc- 
tion of this enterprise. 


It is our earnest hope that you will be granted health and happiness in the 
fulfilment of your duties, and that you will long be spared to continue in this high 
office. We are confident that your administration will be distinguished by notable 
successes, and to this end we pledge the loyalty and support of a staff united in its 
faith in Ontario's Hydro-Electric enterprise, and devoted to the task of rendering 
through it a public service that will measure up to your ideals. 
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Presentation 


LITTLE ceremony, unique in 

all Hydro history, took place 

on the morning of Friday, 

September 16th, when Dr. 

Hogg was presented, on behalf of the 

staff, with a set of four English, sil- 

ver, covered serving dishes and an il- 

luminated address. The occasion was 

to mark his having completed twenty- 

five years of continuous service with 

the Commission and having been 
made its Chairman. 

This was not the outcome of the 
ideas of any group or section, but 
rather the outcome and expression of 
a spontaneous feeling of happiness 
throughout the whole staff, not only 
in Toronto but in all parts of the 
province. 

The dishes were made in London in 
1822 by Paul Storr, the most noted 


to Dr. Hogg 


silversmith of his generation. An 
examination of these dishes reveals 
the work of the master. The usual 
procedure would be casting the shell 
and gadroon decorations from moulds 
and then applying to the article. 
Evidently Storr was out to excel him- 
self in this instance, and instead of 
applying the decoration in the usual 
way, he actually chased the shell and 
gadroon by hand on each cover. This 
set of covered dishes came from the 
home of the Earl of Lincoln last year. 
Each one bears the Coat-of-Arms of 
Henry Pelham, 4th Duke of New- 
castle, who was born in 1785 and 
died in 1851. 

The presentation was made in the 
presence of practically all of the To- 
ronto staff by the President of the 
Hydro Club, he being the nearest 
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approach to a representative of the 
staff as a whole. Regret was ex- 
pressed that it was not possible for 
every member of the Commission’s 


io 


cS Sy 


staff to be present although the pres- 
entation was made possible by the 
whole-hearted co-operation of all de- 
partments. 


SO 


The Georgian Bay System 


By Dr. Thomas H. Hogg 


HIS occasion is interesting 
to me as it is the first time I 
have attended any convention 


of any Municipal Electric 
Association in an official capacity. 
Last winter, owing to illness, I 


missed the opportunity of meeting 
some of you at the midwinter conven- 
tion of the O.M.E.A. For that meet- 
ing I had prepared a formal pro- 
nouncement on the Niagara system 
power situation. Fortunately there is 
no occasion to deliver a similar official 
discourse in respect to the Georgian 
Bay system. For this I am very glad 
as I would much prefer to get away 
from serious speech-making  alto- 
gether. It seems, however, that I can- 
not escape entirely. This occasion 
seems to me to call for a brief re- 
view, in very general terms, of some 
of the most interesting aspects of the 
progress of the Georgian Bay system. 


Before doing so, may I just say a 
few words about our more personal 
relationships. Since becoming Chair- 
man of the Commission I have often 
thought how fortunate it is that I 
enjoy making new acquaintances and 
friends. That is why it is a pleasure 


An address given at the annual meeting of the 
Georgian Bay Municipal Electric Association, 
September 14, 1938. 
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for me to be with you to-day—to meet 
the officers and members of your 
Association and to learn at first hand 
something about you personally .as 
well as something about the matters 
which engage the attention of your 
Association. Let me say that there is 
nothing more stimulating and inter- 
esting to me than to sit down with 
people who have a problem and seek 
to find a solution that appeals to all 
as fair and reasonable. 

In my short experience as Chair- 
man of the Commission I have already: 
had considerable work of that nature 
to do. I like doing it because I like to 
have people feel that they are being 
fairly treated. So if ever you have 
any doubts about whether our actions 
are based upon a sufficient knowledge 
of your conditions, or give reasonable 
weight to local interests, please come 
and see us in Toronto. We will do our 
best to welcome you as you have wel- 
comed us. Moreover, we will try to 
meet your views; should there be any 
difficulties to overcome we will be per- 
fectly frank and will join with you in 
a common effort to reach some satis- 
factory conclusion. 

Returning to my review of the 
affairs of the Georgian Bay system, 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


my message to you, the partner muni- 
cipalities comprising this large 
Georgian Bay system, contains some 
very good news. It will show that you 
have not only lived up to our expecta- 
tions, in the way of sound, solid 
growth, but you even have surpassed 
them. 

You all know that the Georgian Bay 
system had modest beginnings in sey- 
eral localities. Very considerable 
courage on the part of the municipali- 
ties which shouldered the initial 
financial responsibility was required 
in each case. You have at Wasdell 
falls the first plant constructed by the 
Commission away back in 1914; it 


South Falls plant from Gravenhurst, 
and then the Big Chute plant from the 
Simcoe Railway and Power Company. 
These were the beginnings of the 
Wasdells, Eugenia, Muskoka and Sev- 
ern systems. But it soon became 
apparent that interconnection of these 
small systems would be mutually ad- 
vantageous to all and this led to their 
amalgamation into the Georgian Bay 
system. The process of amalagama- 
tion commenced in 1924 and was com- 
pleted in 1925. By this means the 
physical and economic resources of the 
smaller systems have been co-ordi- 
nated and merged into one large self- 
sustaining system; a system that 
utilizes all its resources in the most 
economic manner possible and at the 
same time provides proper protection 
against breakdowns. This co-ordina- 
tion has been especially helpful owing 
to the characteristics of some of the 
plants in question. Eugenia, for ex- 
ample, with its ample storage capacity 
wholly under the Commission’s con- 
trol, is always able to deliver its 
maximum output although, on account 
of water conditions, it may not be ex- 
pedient to use the maximum output at 
a high load factor; in other words, for 
any considerable length of time each 
day. On the other hand, most of the 
plants on other sections of the system 
are better suited for the supply of 
base load with the result that an inter- 
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connection of the two is mutually very 
advantageous. 

As you well know, the co-ordination 
of all the existing plants on the 
Georgian Bay system was not suffi- 
cient in itself to supply this territory 
with all the power it needed during 
recent years. In addition to taking 
all the power generated from ten 
plants, at South Falls, Hanna Chute, 
Trethewey Falls, Bala No. 1 and No. 
2, Big Chute, Wasdell Falls, Eugenia 
Falls, Hanover and Walkerton, 
totalling 25,800 horsepower, power 
also had to be taken from the Niagara 
system through frequency changer 
stations at Hanover and Mount For- 
est, and also at the time of the peak 
demand this supply was augmented by 
2,000 horsepower obtained from the 
Orillia Water, Light and Power Com- 
mission. In all, the system peak 
amounted to 35,500 horsepower. 


The large amounts of power 
totalling nearly 12,000 horsepower, 
being drawn from _ these latter 
sources, which do not belong to the 
system, is in itself evidence that the 
time had arrived for a further de- 
velopment within the Georgian Bay 
territory which would be self-sustain- 
ing. The new plant at Ragged rapids 
on the Musquash river was begun in 
the spring of 1937. In a few weeks’ 
time it will be in operation and will 
add some 10,000 horsepower to the 
peak capacity of the system. 

For years prior to the formation of 
the Georgian Bay system, intercon- 
nection had been provided to a limited 
extent between the Eugenia system on 
the west and the Severn and Wasdell 
systems on the east. While this inter- 
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connection was very desirable, the 
amounts of power actually inter- 
changed at various seasons of the year 
between the Eugenia district and the 
Severn and Wasdell districts, was 
relatively small at first. As the de- 
mands for power grew and additional 
generating stations were provided in 
the easterly portion of the system, a 
surplus capacity became available 
there which had to be transmitted 
through Waubaushene to the westerly 
portion of the system. This _ ulti- 
mately overtaxed the existing trans- 
mission facilities. 

Now, to meet new conditions aris- 
ing out of your new Ragged Rapids 
development, it has become necessary 
to substantially strengthen your 
transmission network. In order to 
augment its capacity the Commission 
has constructed new lines from Big 
Chute to Waubaushene and from 
Waubaushene to Fergusonvale. From 
Fergusonvale to Eugenia, existing 
transmission lines have been re- 
insulated for operation at 38,000 
volts as against 22,000 volts formerly 
employed. From Ragged Rapids to 
Fergusonvale this new transmission 
link has been so designed that it will 
provide for further future develop- 
ment on the Musquash river. _ It may 
be converted at relatively small cost 
for operation at 110,000 volts and 
when that step becomes necessary it 
will probably also be extended through 
to Hanover. In this way a firm back- 
bone for the ebb and flow of primary 
power can be provided, making it pos- 
sible to transmit power surpluses 
over and above the needs of the 
Georgian Bay system to Hanover, and 
through the existing frequency 
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changer set there, to the Niagara sys- 
tem; a very desirable arrangement. 

The Musquash river on which the 
Ragged Rapids plant is developed pre- 
sents an unusual topographical fea- 
ture in that the flow of this river 
divides about five miles below Mus- 
koka lake and pursues two entirely 
different courses to the Georgian bay; 
the northern channel known as the 
Moon river and the southern as the 
Musquash river. In the development 
of this site the surplus flow of the 
Moon river was diverted into the Mus- 
quash as the latter afforded much 
more favorable conditions for eco- 
nomical development. 


The flow on the Musquash river is 
subject to considerable variation and 
in order to secure maximum output 
from water available at all times, tur- 
bines particularly adapted for vari- 
able flows are being installed. These 
turbines have a peculiar mechanical 
arrangement. Not only are the gates 
which control the flow of water 
adjusted for any required load, but 
also the actual blades on the turbine 
runner itself are brought into the best 
position for the particular power de- 
manded. A maximum efficiency for 
any given load is obtained from this 
most modern type of unit. 

It has occurred to me that it would 
be a fitting thing for your Association 
and this Commission to join together 
in marking the opening of this fine 
new development by a fitting cere- 
mony; the form which this ceremony 
might take and the question of just 
who should participate in it, I think 
may well be left in your hands; how- 
ever, the Commission is willing to take 
care of all expenses and see that your 


ideas are carried out. I understand 
your executive are favourably dis- 
posed to the idea and I hope that the 
occasion will be successful. 


What the future will bring forth 
we do not know, but if the system con- 
tinues to grow as it has done in the 
past, it will be a relatively simple and 
inexpensive proposition to carry on 
this gradual process of co-ordination. 
You have several undeveloped power 
sites with favourable physical charac- 
teristics on the Musquash river at 
Big Eddy, Sandy Gray and Go Home, 
although it may be more economical to 
first reconstruct the plants at Bala to 
give additional power output when it 
is needed. 


The Georgian Bay system is unique 
among all the systems of the Com- 
mission in that summer is_ the 
season of maximum demand. This, 
of course, is due to the relatively 
heavy consumption of power at 
summer resorts, but it has its disad- 
vantages for quite often the flow of 
your rivers is very low at that time. 
Fortunately, the deficiency can be 
made up in two ways: first, from the 
excellent storage facilities afforded by 
the Eugenia basin, and, second, from 
the Niagara system through existing 
frequency changer sets. This latter 
reserve, which is made available to 
the Georgian Bay system without the 
payment of any charge for holding 
power in reserve, is particularly ad- 
vantageous to the Georgian Bay sys- 
tem and, incidentally, the Niagara 
system is not penalized by the 
arrangement because Niagara system 
demands are at a minimum during the 
summer months; consequently the in- 
terchange is mutually beneficial to 
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both systems. At times the Georgian that your system has_ remarkable 
Bay assists the Niagara system by financial stability. 
supplying power which enables main- The foregoing figures relate of 


tenance work in certain districts to 
be carried out more advantageously. 


From the foregoing brief review of 
power supplies and distribution facili- 
ties it will be appreciated that the 
whole of the Georgian Bay system 
transmission networks and generating 
stations function as a co-ordinated 
unit to produce a maximum reliabil- 
ity of service, with the greatest 
economy to all districts concerned. 

Now, too many figures may be bor- 
ing to a gathering such as this, but 
I do want to refer to a few just to 
give you an idea of the sound eco- 
nomic growth that has taken place on 
your system over the past 10 years. 
- During this period the increase in 
the number of urban municipalities in 
partnership in the system has been 
small; from 52 to 59. The increased 
growth of the system is not, there- 
fore, attributable’ in any large 
measure to an increase in the number 
of municipalities served, but rather to 
an increased use of service by the 
people at large, especially in the rural 
districts. 


During the decade, the capital in- 
vested by the Commission on behalf 
of the Georgian Bay system has in- 
creased by 80 per cent. from a little 
over 5 millions of dollars to more than 
914 millions of dollars. But during 
this time the reserves have more than 
tripled, from 1 1/3 millions of dollars 
to 414 millions of dollars. In other 
words, you have the lowest ratio of 
capital to reserves, at 214 to 1, of any 
system in the province. This means 


SEPTEMBER, 1938 


course to the wholesale or co-operative 
undertaking administered by the Com- 
mission for the Georgian Bay system 
municipalities. The total equity ac- 
quired by the municipalities through 
cost of power payments reached a 
total of nearly 1 1/3 millions of dol- 
lars in 1937, a 270 per cent. increase 
over 1927. 

Turning now to the local municipal 
utilities, we find an equally satisfac- 
tory record. The total assets have in- 
creased 55 per cent. in ten years from 
3 millions of dollars to 434 millions of. 
dollars. On the other hand, the total 
liabilities have actually decreased by 
nearly 50 per cent. from nearly a 
million dollars to less than half a mil- 
lion dollars. In keeping with this 
achievement the local reserves and 
surplus have increased over 60 per 
cent. from 1,800,000 dollars to nearly 
3,000,000 dollars. 

The reason for this remarkable re- 
cord is of course the increasing use of 
electric service at low cost which has 
brought with it about a 25 per cent. 
increase in total revenues; the amount 
of domestic revenues alone has almost 
doubled in spite of the many rate 
reductions. 

Your Secretary has asked for in- 
formation regarding the establish- 
ment of a stabilization of rates fund 
for the Georgian Bay system. While 
I do not intend to discuss this in de- 
tail, I feel that it is a very important 
matter on which my general views 
may be of interest to you. Informa- 
tion in greater detail will be furnished 
if you desire it. 
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The stabilization of rates fund is 
intended to prevent objectionable 
variations in the cost of power. These 
variations may have a number of 
causes, an important one of which is 
the cost of power generated and pur- 
chased. From time to time the grow- 
ing needs of a power system require 
the development or purchase of addi- 
tional power supplies. To assure the 
availability of additional power when 
needed, definite financial commit- 
ments must be made in advance of 
needs. They may be made either in 
the form of money invested in a gen- 
erating station and transmission line, 
or in the form of a contract for power 
to be purchased according to a sched- 
ule, whether needed or not. If the 
load does not grow as expected, the 
system must bear the increased cost 
of power notwithstanding; also even if 
the system load does grow as expected 
the new commitments may cause a 
temporary rise in the cost of power 
actually used. 

When considering where to develop 
power, every effort is made to choose 
a site which results in the _ best 
economy for the system over a period 
of years. This not infrequently re- 
quires the development of a compara- 
tively large site, as was the case of 
the large Queenston plant of the 
Niagara system. In fact the site may 
be so large that even if the load grows 
as expected an increase in the cost of 
power actually used is bound to occur 
for a few years, but when the plant 
becomes more fully loaded, power 
costs to the consumer will usually re- 
turn to an even lower level than they 
were before the plant was built. 


It is obviously undesirable to have 


fluctuating rates for electrical service. 
Fluctuating rates create a sense of 
uncertainty and tend to frighten away 
potential users. Consequently, when 
a system is making maximum use of 
all its facilities and, in consequence, 
its per horsepower costs are at a mini- 
mum, funds should be set aside so 
that they will be available as a reserve 
to draw upon when needed. If this is 
done, temporary failure of load to 
grow as expected, or additional ex- 
pense caused through the development 
of a large power site, need cause no 
disturbance in rates, since funds will 
be available to take care of the tem- 
porary deficiencies. . 

The development of your own Rag- 
ged Rapids plant is a case in point. 
Although you are fortunate in having 
been able to defer this development 
until the last minute, and, further in 
being able to be relieved of the cost 
of power formerly purchased from the 
Niagara system and Orillia, yet this 
10,000 horsepower plant represents 
between one-quarter and one-third of 
your present demand for power and 
for a few years it may tend to in- 
crease the cost. 

During the last fiscal year nearly 
$80,000 was saved and set aside in a 
reserve fund for rate stabilization. 
An equal or greater sum can readily 
be added to this reserve during the 
present year and, if need be, the com- 
bined amount can be drawn upon dur- 
ing the next following year or two so 
that no increase in your rates will be 
necessary. 

In principle there can be no doubt 
whatever as to the advisability of hav- 
ing a rate stabilization fund for the 
Georgian Bay system. Although, as 
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compared with the Niagara system 
you were remarkably successful in 
weathering the depression, your suc- 
cess was partly due to the fact that 
you have not such a large proportion 
of large industrial customers which 
are affected by export conditions, but, 
notwithstanding your own inherent 
stability and your comparative assur- 
ance of continuing to go forward at a 
normal gait, you still have need of 
a rate stabilization fund. At the 
moment there is no occasion for con- 
cern as to how much this fund will 
be allowed to grow; this is a question 
for the future but you may be sure 
that this Commission will give care- 
ful consideration to that phase of the 
matter at the proper time and that 
your views and wishes will be taken 
into account. 


When we review the progress made 
in bringing the benefits of electrical 
service to rural citizens the results in 
the Georgian Bay system during the 
past ten years are also a matter for 
great. satisfaction. The progress 
made, merits the description, “‘phen- 
omenal’. The miles of primary line 
in 1927 were less than 110 miles. At 
the end of 1937, there were nearly 
1,600 miles constructed. The number 
of consumers had increased from less 
than 1,000 to more than 10,000. The 
capital invested in the rural power 
districts had increased from less than 


¥, million dollars to over 244 millions. — 


The government grant-in-aid had in- 
creased from $100,000 to nearly 1 1/3 
millions. And from the small power 
load of 367 hp. in October, 1927, a 


load of over 4,000 h.p. was recorded 
in October, 1937. Due to the summer 
resort and cottage demands the aggre- 
gate rural load this summer exceeded 
7,500 h.p. During the decade, the 
rural power districts increased from 
21 to 48, and year by year the primary 
lines reach out to serve the more re- 
mote farms and hamlets. It is inter- 
esting to note that in 1937 there was 
approved for construction an expendi- 
ture of well over one million dollars 
to build nearly 500 miles of primary 
line to give service to over 1,100 ham- 
let and nearly 1,300 farm customers; 
a total of 2,400 new consumers, or 
nearly three times as many consumers 
as were served in 1927, were con- 
nected in this year alone. It is also 
interesting to note that in 1937 alone, 
lines were extended to give service to 
five times the total number of farms 
served in 1927. 


In closing, I think you will agree 
with me that the brief survey indi- 
cates: 


(1) that your system is very sound 
financially ; 


(2) that it is being carefully and 
systematically co-ordinated into a 
reliable and economic power system; 


(3) that considering the absence of 
large industrial areas in this terri- 
tory with their accompanying heavy 
load demands, the Georgian Bay sys- 
tem has been able to give a remark- 
ably fine service at low cost. 

It is my sincere hope that the 
Georgian Bay system will continue to 
maintain this fine record. 


INgDIC34! 
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Use of Hydro Continues to 
Grow Steadily 


Consumption and Revenue of Domestic, Commercial and 
Rural Services for the Year 1937 Compared 
With Former Years 


By G. J. Mickler, B.A.Sc., Sales Department, H.E.P.C. of Ontario 


HE use of electricity among 

all classes of Hydro con- 

sumers showed a very sub- 

stantial increase during the 

year 1937 over former years, an 

increase which is due almost entirely, 

at least so far as urban consumers 

are concerned, to added use by exist- 

ing customers. In the case of rural 

consumers it is due in no small mea- 

sure to the increase in the number of 

consumers served as well as to the 

increased use by those who have been 

receiving service for a number of 
years. | 

In the tables of revenue and con- 

sumption which follow it is evident 


that there is a gradual increase in the 
rate of use by all classes of consumers, 
due in part to the activities of the 
Commission in promoting electric 
cooking, water heating, better light- 
ing and electrified farming, as well 
as the gradual improvement in em- 
ployment conditions which has _ its 
effect on the buying power of Hydro 
consumers throughout the province. 

The following tables show the 
growth in revenue, consumption and 
in the number of consumers served 
from year to year since 1913 and they 
are divided into three general classes 
—Domestic Service, Commercial Ser- 
vice and Rural Service. 


No. of Annual Kilowatt- 
Year Munici- Revenue ‘Hours 

palities Consumed 
1914 12 $ 614,925.00 12,646,400 | 
1917, 19 1,0638,264.00 36,693,100 | 
1920 | 1,926,924.00 84,328,000 
1923 Z1 3,772,416.00 | 206,266,200 
EBS VAT Oe Na 6,086,753.11 | 371,945,485 
1930 26 7,921,316.00 | 541,876,998 
1983 | 26 8,495,3821.93 | 595,211,863 | 
1936 | 26 9,748,001.62 | 720,002,863 
1037 et & 26 


TABLE 


NOW 


DATA FoR CITIES Over 10,000 PoPpuLATION 


DOMESTIC SERVICE 


9,557,649.65 | 


752,498,158 


Number Average Average 
of Cost | Average Monthly 
Con- Per | Monthly |Consumption 
sumers Kw-hr. | Bill Kw-hr. 
55,597  4.86c $1.06 21.8 

107,248 222.89 ualy “eee 30.5 

154,186) )- 2.298 48.4 

223,028 | * 1.83 7 163545 sa.5 

| 276,632." 1.63, Sls ee sae 
| 3£5,612°).- 1.46 1. 2a eee 

330,597 1.48 2.14 150.0 

| 350,088 | 1.35 2.32 171.4 

B58 S2biia wiser 2.25 177.2 
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TABLE NO. II 
DaTA For TOWNS OVER 2,000 POPULATION 
DOMESTIC SERVICE 
Number Average Average 
No. of Annual Kilowatt- of Cost Average Monthly 
Year | Munici- Revenue Hours Con- Per Monthly |Consumption 
palities Consumed sumers Kw-hr Bill Kw-hr. 
1914 19 $ 90,330.00 1,414,500 7,410 6.38¢ $1.11 17.4 
{917 21. 180,075.00 3,824,600 15,731 4.71 1.01 ed | 
1920 36 358,915.00 10,053,100 24,041 8.50 1.26 36.0 
1923 43 651,499.00 25,411,300 34,135 2.56 1.57 60.1 
1927 55 1,825,096.89 62,105,723 56,8138 2.13 1.99 92.9 
1930 53 1,468,194.00 73,284,125 58,490 2.01 2.10 105.0 
1938 | 60 1,584,772.57 | 82,321,996 | 63,910 1.92 2.07 | 107.3 
19386 57 1,460,916.64 80,678,385 61,102 18 1.99 110.1 
1937 57 1,428,387.72 86,912,430 63,067 1.64 1.89 114.8 
TABLE NO. III 
DATA For VILLAGES UNDER 2,000 POPULATION 
DOMESTIC SERVICE 
Number Average Average 
No. of Annual Kilowatt- of Cost Average Monthly 
Year | Munici- Revenue Hours Con- Per Monthly |Consumption 
palities Consumed sumers Kw-hr Bill Kw-hr. 
1914 18 $ 24,913.00 291,000 1,859 8.55¢ $1.10 13.1 
1917 fi 97,516.00 1,412,500 8,334 6.90 .96 14.0 
1920 109 233,819.00 3,829,900 15,665 6.00 1,29 21,2 
1923 142 581,505.00 11,249,100 29,689 AZ, 1.59 33.7 
1927 188 1,095,3840.79 35,900,482 52,088 3.05 1S 59.5 
1930} 194 1,363,210.00 | 55,917,187 | 59,159 | 2.48 1.95 80.1 
1933 214 1,559,083.62 64,651,543 66,371 2.41 1.96 81.2 
1936 219 1,718,548.21 81,291,076 W1,ot2 AAD 2.01 94.9 
1937 Zol 1,694,844.21 86,940,142 13,247 1.95 1.938 98.9 
TABLE NO. IV 
ALL MUNICIPALITIES TOTALLED 
DOMESTIC SERVICE 
Number Average Average 
No. of Annual Kilowatt- of Cost Average Monthly 
Year | Munici- Revenue Hours Con- Per Monthly |Consumption 
palities Consumed sumers Kw-hr Bill Kw-hr. 
1914 49 $ 730,168.00 14,359,100 64,866 5.08c} $1.06 21.0 
1917 123 1,340,855.00 41,930,200 | 1315313 3.20 91 28.6 
1920 166 2,514,658.00 98,211,000 | 193,892 2.56 1.15 44.6 
1923 206 4,955,420.00 | 242,926,600 | 286,852 2.04 1.54 75.7 
1927 267 8,497,190.79 | 469,851,690 | 387,573 1.80 1.87 103.5 
1930 VALE 10,752,720.00 | 671,028,310 | 433,260 16k 2.09 180.1 
1933 300 11,639,178.12 | 742,195,402 | 460,878 ded 2.10 1.34.2 
1936 302 12,922,466.47 | 881,972,824 | 482,557 a7. 2.23 sya 
1937 3804 12,680,921.58 | 926,350,708 | 490,140 ae Z2V6 157.6 e 


SEPTEMBER, 1938 


306 


EEE BU REE TIN 


ANANTH, ALYY DRO-ELECTRIC POWER COMMISSION OF ONTARIO IIIMIHINUIIIMINHNAMAMNN 


GROWTH OF DOMESTIC SERVICE 

Table No. I provides data for 
domestic consumers in cities of over 
10,000 population, showing the annual 
revenue, annual consumption, number 
of consumers, the average cost per 
kilowatt-hour, also the average month- 
ly bill and the average monthly con- 
sumption. 

This table reveals the fact that 
there has been a steady increase in 
both revenue and consumption since 
the year 1933 and that there is a very 
substantial increase in consumption 
during the past year, while the 
revenue has decreased. The latter 
condition is caused by the revision of 
rates in most Hydro municipalities, 
dispensing with the old service charge 
and substituting for it the new stan- 
dard form of two step domestic rate. 
This also had the effect of reducing 
the average monthly bill and the aver- 
age cost per kilowatt-hour while the 
average monthly consumption showed 
a substantial increase. 

Table No. II provides similar data 
for domestic consumers in towns of 
2,000 and over population. Here 
again there is an increase in consump- 
tion but a decrease in revenue and a 
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corresponding decrease in the average 
monthly bill and the average cost per 
kilowatt-hour, while the average 
monthly consumption advanced. 

Table No. III provides similar in- 
formation for villages under 2,000 
population and in general the same 
conditions prevail as in the cities and 
towns. 

Table No. IV summarizes the re- 
sults for all domestic consumers in all 
types of municipalities. An examina- 
tion of these figures reveals the fact 
that from 1933 to 1937 there has been 
an increase of 25 per cent. in the total 
domestic consumption while the num- 
ber of consumers increased less than 
7 per cent. and the average cost per 
kilowatt-hour during the same period 
dropped from 1.57c to 1.37c and the 
average monthly consumption rose 
from 134.2 kilowatt-hours to 157.5 
kilowatt-hours per month. 

It is interesting to note the growth 
in the average monthly consumption 
during the past 20 years. In 1917 the 
average monthly consumption was 28.6 
kilowatt-hours; in 1927, 103.5 kilo- 
watt-hours and in 1937, 157.5 kilowatt- 
hours. It is interesting also to 
compare the average monthly con- 
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sumptions for the year 1937 in cities, municipalities was 157.5 kilowatt- 
towns and villages. The average hours. 
monthly consumption for cities was The growth in the use of electricity 
177.2 kilowatt-hours, for towns 114.8 by domestic consumers is further 
kilowatt-hours and for villages 98.9 _ illustrated by graphs. 
kilowatt-hours. The average for all Graph No. 1 shows the variations 
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in the average cost per kilowatt-hour 
for each of the four groups of muni- 
cipalities included in Tables Nos. I, 
1, til ands V2 


Graph No. 2 shows the variations 
in the average monthly bill among the 
same groups of domestic consumers. 

Graph No. 3 shows the growth in 
the average monthly consumption. 


GROWTH OF COMMERCIAL USE 

In the tables of revenue and con- 
sumption for commercial consumers 
which follow will be seen the effect of 
improvement in industrial conditions, 
lowering of commercial lighting rates 
and the promotional efforts that have 
been put forward during the past few 
years to improve industrial and com- 
mercial lighting conditions. 


Table No. V provides data for cities 
of over 10,000 population showing the 
annual revenue, annual consumption, 
the number of consumers, the average 
cost per kilowatt-hour as well as the 
average monthly bill and the average 
monthly consumption. 

This table shows a substantial de- 


crease in revenue during the past 
year, but shows also a very substan- 
tial increase in the consumption, with 
a very slight increase in the number 
of consumers served and the effect of 
these conditions is a lowering in the 
average cost per kilowatt-hour and in 
the average monthly bill with a sub- 
stantial increase in the average 
monthly consumption. The decrease 
in revenue is due to a revision in com- 
mercial lighting rates. 

Table No. VI shows the growth of 
commercial use in towns of 2,000 and 
over population. This table shows a 
slight increase in the revenue and in 
the consumption, as well as in the 
number of consumers served, but the 
average cost per kilowatt-hour is down 
and the average monthly consumption 
is up considerably. 

Table No. VII provides data for 
villages of under 2,000 population. As 
in the case of the towns there is an 
increase in the annual revenue and in 
the annual consumption, also in the 
number of consumers served, but the 
average cost per kilowatt-hour is down 


TABLE NO. V 
DATA For CITIES OvER 10,000 POPULATION 
COMMERCIAL LIGHTING SERVICE 


No. of Annual Kilowatt- 
Year | Munici- Revenue Hours 

palities Consumed 
1914 12 $ 586,350.00 14,048,500 
1917 19 642,989.00 27,479,800 
1920 a 1,1038,599.00 50,358,000 
1923 | 21 2,043,197.00 | 91,146,500 
1927 24 3,844,501.17 | 169,213,258 
1930 26 4,919,496.00 | 242,278,308 
1983 26 4,910,798.54 | 242,854,622 
1936 26 5,678,317.44 | 298,250.755 
19387 26 5,309,814.19 | 329,007,570 


Number Average - Average 
of Cost Average Monthly 
Con- Per Monthly |}Consumption 

sumers Kw-hr. Bill Kw-hr. 
12,439 3.80¢ $3.94 103.7 
19,573 2.34 2.96 126.6 
25,505 2.19 ake 172.0 
32,016 2.25 5.56 246.9 
43,702 cel 7.49 329.2 
50,046 2.03 8.381 409.6 
51,769 2.02 7.90 390.9 
52,058 1.90 9.08 477.4 
52,311 1.61 8.46 524.1 
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TABLE NO. VI 
DATA For TOWNS OVER 2,000 POPULATION 
COMMERCIAL SERVICE 
Number Average Average 
No. of Annual Kilowatt- of Cost Average Monthly 
Year Munici- Revenue Hours Con- Per Monthly |Consumption 
palities Consumed sumers Kw-hr. Bill Kw-hr. 
1914 AT. $ ~. 71,457.00 1,362,000 2,393 5.25¢ | $2.61 49.8 
1917 rae | 134,730.00 3,100,600 4,107 4.35 2.76 63.5 
1920 36 221,867.00 6,179,400 5,736 3.59 3.30 91.8 
1923 43 315,530.00 9,598,000 7,086 3.29 3.76 114.3 
1927 56 560,479.40 20,372,460 10,054 2-79 4.79 172.3 
1930 54 661,857.00 27,841,568 10,274 2.38 5.38 226.4 
1933 60 663,596.72 29,864,388 10,966 LA y ays 5.04 226.9 
1936 57 687,355.93 32,957,583 10,600 2.09 5.40 259.1 
1937 57 704,091.44 37,152,569 10,846 1.90 5.41 285.5 
TABLE NO. VII 
DATA For VILLAGES UNDER 2,000 POPULATION 
COMMERCIAL LIGHTING SERVICE 
| Number Average Average 
No. of Annual Kilowatt- of Cost Average Monthly 
Year | Munici- Revenue Hours Con- Per Monthly {Consumption 
palities Consumed sumers Kw-hr. Bill Kw-hr. 
1914 14 $ 16,974.00 259,200 825 6.55¢c $1.74 26.6 
1917 ChE 82,756.00 1,403,100 3,773 5.86 USt 31.7 
1920 109 152,497.00 2,799,500 5,255 5.89 2.45 45.0 
1923 142 254,530.00 4,738,100 7,281 4.80 2.96 Bow 
LOZ 188 418,800.80 11,020,419 10,2838 3.80 3.00 91.9 
1930 193 513,518.00 17,718,146 11,553 2.89 3.76 129.9 
1933 214 575,396.85 19,616,479 12,708 2.93 3.77 128.6 
19386 | 219 641,220.20 24,027,2155) * 13,220 2.67 4.04 151.5 
1937. 227 663,062.45 26,906,980 13,463 2.46 4.10 166.5 ; 
TABLE NO. VIII 
ALL MUNICIPALITIES TOTALLED 
COMMERCIAL LIGHTING SERVICE 
Number Average Average 
No. of Annual Kilowatt- of Cost Average Monthly 
Year | Munici- Revenue Hours Con- Per Monthly | Consumption 
palities Consumed sumers Kw-hr. Bill Kw-hr. 
1914 43 $ 624,781.00 15,669,700 15,657 4.00c $3.68 90.8 
1917 123 860,475.00 31,983,500 27,453 2.69 tek 103.1 
1920 166 1,477,963.00 59,336,900 386,496 2.50 3.51 140.0 
1923 206 2,613,257.00 105,482,600 46,3838 2.46 4.80 195.6 
1927 268 4,823,781.37 200,606,137 64,039 2.40 6.39 266.7 
1930 273 6,094,871.00 287,838,022 71,873 PANS 7.15 337.8 
19383 300 6,149,792.11 292,335,489 75,443 2.40 6.79 322.9 
1936 302 7,001,893.57 355,235,553 75,878 LOT 7.69 390.1 
1937 304 6,676,968.08 393,067,119 76,620 1.70 7.26 427.5 
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and the average monthly consumption 
is up. 

Table No. VIII summarizes the in- 
formation contained in Tables Nos. 
V, VI and VII. These figures show a 
decrease in the total commercial 
revenue with an increase in the con- 
sumption, and a small increase in the 
number of consumers served with a 
substantial decrease in the average 
cost per kilowatt-hour and the average 
monthly bill and an increase of almost 
10 per cent. in the average monthly 
consumption. 

In comparing these results with 
former years it may be interesting to 
note from 1933 to 1937 there is an 
increase of 34 per cent. in the total 
commercial consumption in the pro- 
vince while the number of consumers 


served increased only 11% per cent. . 


The average cost per kilowatt-hour 
dropped. from 2-lemitia-t0o5 -L0. 1.ic 
in 1937. The average monthly bill 
dropped from $7.69 in 1936 to $7.26 
in 1937, owing to a reduction in the 
rates, and the average monthly con- 
sumption rose from 322.9 kilowatt- 
hours in 19838 to 427.5 kilowatt- 
hours per month in 1937. 

It is interesting also to note the 


CENTS 


——— 2 ———s 


a 
PAW MUNICIPALITIES 


growth in the average monthly con- 
sumption in 10 year periods from 
1917 on. In 1917 the average monthly 
commercial consumption was 103.1 
kilowatt-hours; in 1927, 266.7 kilo- 
watt-hours; in 1937, 427.5 kilowatt- 
hours. 

The results shown in Tables Nos. 
V, VI, VII and VIII are graphically 
illustrated in Graphs 5, 6 and 7. 

GROWTH IN RURAL USE 

Table No. IX gives information on 
the use of Hydro by hamlet consumers 
in Hydro rural power districts. The 
figures in this table reveal a gradual 
increase in the annual revenue and in 
consumption, with a very substantial 
increase in the number of consumers 
served and a corresponding decrease 
in the average revenue per kilowatt- 
hour and in the average monthly bill, 
while the average monthly consump- 
tion has increased. 

Owing to the fact that a large num- 
ber of hamlet consumers have been 
added each year during the past 2 or 
3 years and that these consumers take 
time to become accustomed to the use 
of electricity and are slow to add new 
electrical equipment to that already in 
use, the average monthly consumption 
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does not grow as rapidly as it other- 
wise would. That is to say, the low 
consumption of new consumers who 
bear a fair ratio to the total number 
of consumers served tends to keep the 
average of all consumers down. It 
may be said, however, that after a 
few years hamlet consumers take to 
the use of electrical appliances almost 
as readily as urban consumers in the 
province. 
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Table No. X shows the growth in 
revenue, consumption and in the num- 
ber of farm consumers served during 
the past 10 years as well as the varia- 
tions in the average revenue per 
kilowatt-hour, the average monthly bill 
and the average monthly consumption. 
It will be noted from this table that 
the revenue for 1937 is less than for 
1936 due in no small measure to the 
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TABLE NO. IX 


DATA For RURAL POWER DISTRICTS 


HAMLET SERVICE 


Annual Kilowatt- 
Year Revenue Hours 

Consumed 
1928 530,407.00 10,702,031 
1929 663,311.00 14,424,770 
1930 757,558.00 17,815,987 
19381 974,224.17 22,127,474 
19382 1,075,081.03 24,654,386 
1933 1,133,368.70 25,410,470 
1934 1,149,876.67 27,768,460 
19385 LIT Sic.25 30,802,290 
1936 1,2389,010.83 35,666,241 
1937 1,3831,919.46 40,935,040 


TABLE NO. xX 
DATA FOR RURAL POWER DISTRICTS 
FARM SERVICE 


Annual Kilowatt- 
Year Revenue Hours 
Consumed 
1928 $ 569,007.00 10,969,828 
1929 777,736.00 16,022,842 
1930 863,805.00 20,507,063 
1931 1,128,554.28 25,716,141 
1932 1,255,482.13 28,675,400 
1933 1,309,122.96 30,062,194 
1934 1,319,922.69 33,312,314 
1935 1,343,222.39 37,667,453 
1936 1,385,784.39 45,447,669 
1937 1,3866,484.50 54,858,240 


Number Average Average 
of Revenue Average Monthly 
Con- Per Monthly |Consumption 
sumers Kw-hr. Bill Kw-hr. 
*Billed 
17,585 4.95c So 50.7 
PA ley as 4.60 2.85 62.0 
25,013 4:25 2.73 64.2 
31,176 4.40 2.88 65.6 
33,638 4.36 2.76 63.3 
385,941 4.46 2.70 60.1 
37,466 4.14 2.61 63.0 
39,751 3.80 2.53 66.5 
43,014 3.47 2.49 71.8 
46,785 220 2.47 76.0 
Number Average Average 
of Revenue - Average Monthly 
Con- Per Monthly |Consumption 
sumers Kw-hr. Bill Kw-hr. 
*Billed 
9,309 5.18¢ $4.97 96.1 
12,605 4.85 5.85 120.8 
16,011 4,21 5.03 119.4 
20,796 4.39 5.11 116.4 
22,432 4.38 4.84 110.5 
23,2838 4.35 4.75 109.2 
23,882 3.96 4.66 sb lige 
25,357 3.57 4.55 127.5 
28,198 3.05 4.31 141.4 
35,508 2.49 3.57 143.5 


*It may be observed that the number of consumers reported here does not agree with those shown 
in the Annual Report of the Commission. This is due to the fact that Class 2A consumers are con- 
sidered as hamlet consumers in this report and as farm consumers in the Annual Report. Further- 
more, the figures given here represent consumers actually billed, whereas the Annual Report shows 
the number of contracts executed to the end of each fiscal year. In many cases service is not given 


until the following year. 


decrease in service charge in spite of 
a very substantial increase in the 
number of consumers served. The 
total consumption increased almost 20 
per cent. and the number of consumers 
billed shows an increase of 7,400 con- 
sumers. The average revenue per 
kilowatt-hour shows a substantial re- 
duction as does the average monthly 


bill, but the average monthly consump- 
tion has increased. Owing to the fact 
that a large number of consumers 
were added to the lines in 1937 and 
that these consumers would not make 
as full use of Hydro service as older 
consumers, the average monthly con- 
sumption has been kept lower than it 
otherwise would be. 
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Economic and Other Aspects of 
Some Utility Metering Problems 


*By E. G. Ratz, Electrical Engineer, Canadian Westinghouse 
Company, Limited, Hamilton, Canada 


(Presented to the Ontario Municipal Electric Association and the Association 
of Municipal Electrical Utilities at Biguin Inn, Muskoka, July 6, 1938.) 


HIS paper is for the purpose 
of analyzing some of the 
metering problems which af- 
fect a utility economically. 


SERVICE SWITCH BOXES 

Until within the last few years the 
wiring rules required service entrance 
switch boxes located on the supply 
side of the meter. The rules were 
changed several years ago to permit 
reversal of the sequence and the meter 
may now be connected on the supply 
side of the service entrance switch, 
and indeed under certain circum- 
stances the service entrance switch 
may be omitted altogether. 

Continual pressure of competition 
has caused a tendency toward making 
service entrance switches as cheaply 
as possible. This competitive situa- 
tion has been so severe that certain 
manufacturers have even intimated 
that they cannot compete profitably 
and at the same time produce a switch 
of what they consider is proper 
quality. The possible adverse effect of 
this situation on the quality of ser- 
vice entrance switches will be evident. 

The consumer, of course, has not 
paid any attention whatsoever to the 
question of quality of service entrance 


*The author wishes to acknowledge the very 
valuable assistance given by Mr. W. G. Pengelley 
in the preparation of this paper. 
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switches. He leaves the matter en- 
tirely to the wiring contractor, who in 
turn must keep his costs at a mini- 
mum due to the well known close price 
situation in the wiring business. 

The net result of the situation is 
that unexpected and unforeseen power 
losses may occur in switch boxes due 
to the necessity of low cost construc- 
tion. These losses may be small when 
the switch box is new, but after a pro- 
longed period of service will increase 
considerably, particularly if heavily 
loaded. 

These losses, where they occur, are 
of course the direct result of equip- 
ment installed by the consumer, inno- 
cently on his part, but nevertheless 
entirely beyond the control of the 
utility. 

When the switch box is located on 
the supply side (old meter sequence) 
of the meter, the losses in such a 
switch box are not metered and are 
therefore borne by the utility and are 
a direct loss of revenue. 

Tests made on switch box installa- 
tions in service show losses as high 
as :— 

15 watts per pole on 380 ampere 
switches. 

From 15 to 45 watts per pole on 
60 ampere switches. 

The remedy for this power loss lies 
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entirely with the utility and consists 
merely of using new sequence meter- 
ing (i.e. connecting the meter on the 
supply side of the entrance switch). 


NEW SEQUENCE METERING 

“New Sequence Metering” or so- 
called “Hot Metering” is the term ap- 
plied to the service entrance system 
in which the meter is connected on 
the supply side of the service entrance 
switch or any other of the consumer’s 
equipment. In other words, the meter 
becomes a part of the incoming supply 
line and no equipment of any kind is 
connected in the supply leads ahead of 
the meter. 

New sequence metering is now per- 
mitted by the wiring regulations for 
circuits not exceeding 300 volts be- 
tween conductors and not exceeding 
100 amperes in capacity. It is in- 
tended primarily for domestic service. 

The new sequence metering system 
is now used almost entirely through- 
out the United States. Not only has 
it become practically standard there 
for new services, but a large propor- 
tion of old services have been changed 
to new sequence. 

This method of metering has been 
adopted to a considerable extent in 
Canada, and outside of Ontario certain 
large cities have either standardized 
on it, or are considering it seriously. 
In Ontario, however, some large cities 
have not given the new sequence 
metering any really serious considera- 
tion, and there is no apparent reason 
why they should be backward in this 
new development. 

Obvious advantages of new sequence 
metering are:—It greatly reduces 
the opportunity of energy diversion 
by the consumer. By experience it 


has been found that this method 
eliminates all but a small proportion 
of tampering with services. 

Since the use of new sequence 
metering makes it unnecessary for the 
consumer or anyone else excepting the 
utility, to have access to the con- 
nections on the supply side of a meter, 
the leads and connections on the supply 
side can be thoroughly protected up 
to the meter. In particular the service 
switch is no longer a device by which 
access can be had to circuit connec- 
tions ahead of the meter. 

The meter being energized at all 
times, tampering with it must be done 
while it is alive—which of course is 
dangerous to the person of the 
tamperer. 

The use of new sequence metering 
also eliminates the necessity of sealing 
the service entrance switch box, re- 
lieves the utility of the cost of in- 
stalling and maintaining the switch 
box seal, and what is possibly more 
important removes any cause there 
may be of dispute with the consumer 
on account of his having broken the 
seal for the purpose of replacing a 
fuse. The sealing of the switch box by 
the utility has been enforced with a 
varying degree of success and unless 
the switch box is sealed an old se- 
quence installation can be very easily 
tampered with in many ways, and with 
small chance of detection. 

Another advantage of new sequence 
metering is that it permits the use of 
outdoor meters. 


OUTDOOR METERING 
Outdoor metering has developed 
rapidly in the last few years, being of 
course greatly facilitated by the use 
of the new sequence method. 
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Unquestionably outdoor metering is 
a development which has come to stay 
and is growing rapidly. As far as the 
author is aware, no utilities in 
Canada have discontinued the use of 
outdoor metering after having tried 
it out or commenced the use thereof. 

All manufacturers in Canada are 
now offering metering equipment for 
outdoor service. 


The features of outdoor metering 
are:—It is an almost certain deter- 
rent against tampering and energy 
diversion. Locating the meter out- 
doors where anyone wishing access to 
it for the purpose of tampering will 
be in full view has an obviously psy- 
chological effect on the would-be 
tamperer. A meter reader can easily 
read four to six times as many out- 
door meters as indoor meters in a 
given time under average conditions. 
All delay and difficulty in obtaining 
access to premises for the purpose of 
reading meters is avoided as is also 
the necessity of locating and reading 
inside meters which are in difficult 
and awkward positions. 


There is no inconvenience or embar- 
rassment of any kind caused the con- 
sumer by the meter reader. There 
are no missed readings and all neces- 
sity of returning to obtain such read- 
ings is avoided—and this is particu- 
larly advantageous in the case of 
premises where the occupants are not 
regularly at home during working 
hours, and where the premises are 
only occupied intermittently, such as 
in the case of summer cottages, etc. 

The handling of meters is greatly 
facilitated when mounted outdoors. 
The replacing of a meter at the end 
of a Government seal period presents 
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no difficulty whatsoever in this case 
as the meter installer is sure that he 
can obtain access to the meter without 
question. Similarly, if the premises 
become vacant the meter is readily 
obtainable without difficulty. 


The position of the meter outdoors 
provides a means whereby the utility 
can disconnect the service without 
having access to the interior of the 
premises and without cutting service 
connections. This parallels the out- 
door means of disconnection which has 
nearly always been available in the 
case of water and gas services, thus 
reducing the hazard of fire and energy 
diversion in premises vacant or pre- 
sumably vacant. 


Incidentally, several utilities in the 
United States found outdoor meters 
very advantageous during the flood 
conditions of a year or two ago. 
Knowing that some areas would be 
flooded they sent out service trucks 
and removed large numbers of out- 
door detachable meters very quickly 
and handily and thus saved a large re- 
conditioning or replacing expense. 

In service entrances of the old type, 
where the meter is located on the 
second floor in a position such as a 
bedroom or bathroom, the use of the 
outdoor meter provides a very inex- 
pensive and effective method of re- 
moving the meter from such out-of- 
date locations and placing it in an 
accessible and much more desirable 
position. See Fig. 1 for the method 
of making such an alteration from 
this obsolete form of service, without 
any expense to the consumer for re- 
wiring and with exceptionally low cost 
to the utility. Since the meter is 
preferably located about seven feet 
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Fig. 1—Type “CS” meter installation 
using existing entrance at the top 
floor of the building. 


above the ground level all necessity 
for protecting service entrance cable, 
as may be used for such an alteration, 
is avoided. 

POLYPHASE METER INSTALLATIONS 

The same attention has not been 
paid to, nor the same degree of effort 
put forth in, standardizing polyphase 
meter installations as in the case of 
single phase installations. The im- 
portance of the energy consumed per 
installation does, of course, justify a 
decided interest in the quality of poly- 
phase installations. 


Self-contained polyphase watthour 
meters are available in ratings of 5, 
10, 15, 25 and 50 amperes up to and 
including 550 volts. For higher cur- 
rents, current transformers must be 
used. For higher voltages both cur- 
rent and voltage transformers must be 
used. 


The general practice has not been 
to overload polyphase meters, in the 
same manner that single phase meters 
have been. However, modern poly- 
phase meters can be used on circuits 
where the current may continuously 
be as high as 200 per cent. or even 
more of the meter rating. 


In addition to the lack of standardi- 
zation in methods of polyphase instal- 
lation there is the objectionable fact 
that many of such installations are 
often anything but neat and compact. 
Although much more revenue is in- 
volved per service unit than in the 
case of single phase installations, usu- 
ally nothing like as much attention 
has been paid to proper installation 
of polyphase meters from the view- 
point of making the installation thor- 
oughly tamper-proof. One polyphase 
installation which has been tampered 
with may cause a revenue loss exceed- 
ing that of a great number of similar 
single phase installations. 


In. Figs. -27% and, 3° %are’ shown: a 
Suitable box containing current trans- 
formers, and on the front of which 
box the meter can readily be mounted, 
the whole making a readily-installed, 
compact, neat and diversion-proof in- 
Stallation. 

The through type current trans- 
formers used in this metering box are 
illustrated in Figs. 3 and 4. The 
current transformers, being through 
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Fig. 2—Box containing current trans- 
formers with meter mounted on 
front. 


type, facilitate the easy installation of 
the equipment, since it is only neces- 
sary to carry the conductor through 
the opening in the current transform- 
er. The conductor is not broken, and 
cutting of leads, soldering of termi- 
nals, and similar work necessary with 
the ordinary type of current trans- 
former is avoided. The current trans- 
formers being interchangeable me- 
chanically, it is possible to change the 
capacity thereof very quickly and 
easily. 
Such a metering box :— 

Provides a very compact, uniform 
and neat mounting. Combines the 
current transformer enclosure with 
the meter mounting, making a com- 
plete, non-accessible and tamper-proof 
installation. 
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Fig. 3—Current transformers 
mounted in box. 


Facilitates the ready changing of 
current transformers when different 
ratings are required. 


Fig. 4—Through type current 
transformer. 
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Provides a wide range of metering 
capacity with only a few ratings of 
current transformers, thus limiting 
the stock of current transformers re- 
quired to be carried. and making 


FS 


RB 


them more interchangeable for dif- 
ferent services of the utility, with 
much less total investment in this 
form of equipment. 

(To be continued) 


SO 


Meteors and Fireballs 


HOSE narrow streaks of light 

which suddenly appear on 

clear moonless nights and last 

for only a second or two are 

the trails of shooting stars, “‘meteors,”’ 
as they dart here and there in the 
sky,—Fig. 1. Other brighter bodies 
appearing on such nights and moving 
somewhat more slowly, often along a 
curved path, are known as “fireballs.” 
Both meteors and fireballs belong to 
our solar system and are material 
bodies which are revolving around our 
sun in long narrow elliptical orbits, 


under the same laws that govern the 
motions of the planets. When one 
of these bodies is meeting the earth,— 
at the point where the orbits inter- 
sect,—it plunges into our atmosphere 
and the friction of the rapidly pass- 
ing air heats its surface to lumin- 
escence. Some of the molten material 
is brushed off by the air, thus form- 


ing the visible trail. The meteor or 


fireball will remain luminous until its 
material is spent, or until its velocity 
is reduced to a certain value. 


Fig. 1—The trail of a meteor in the constellation, Orion. 


This meteor travelled 


from left to right and exploded at «.—Yerkes Observatory. 
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METEORS, OR SHOOTING STARS 

There is a great variation in the 
brightness of meteors and also con- 
siderable difference in color; the fast- 
est moving meteors are bluish white 
while the slowest are reddish, with in- 
tervening colours according to their 
velocities. 

When meteors first appear they are 
from 60 to 85 miles high and they 
fade out from 40 to 50 miles above 
the earth’s surface. Their paths may 
be about 60 miles in length and their 
velocities range between 15 and 50 
miles per second. 

If the meteors on any given orbit 
be distributed uniformly on that or- 
bit, there will be a “meteor shower” 
every year on certain days. If they 
be grouped, in a swarm, however, the 
showers will be a maximum periodi- 
cally. There are several showers 
which occur annually and are given 
names according to the constellations 
of stars from which they appear to 
radiate, as follows:— 


Name Constellation Dates 
Draconids Draco January 2 
Lyrids Lyra April 20 
AquariidsI Aquarius May 6 
Aquariids II Aquarius July 28 
Perseids Perseus August 12 
Orionids Orion October 20 
Leonids Leo November 14 
Andromedes Andromeda November 24 
Geminids Gemini December 10 


The showers of Leonid meteors 
have been noticeably heavy at thirty- 
three year intervals. It is recorded 
of these meteors that, in 1833, “the 
sky was as full of them as it ever is 
of snowflakes in a storm” and that 
they “looked like a gigantic um- 
brella.” There was also a heavy 
shower in 1866, but those in 1899 and 
1932 were very light. 
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Fig. 2—The fireball of April 12, 1938. 
The taper behind the head evidently 
is due to suction. 


FIREBALLS, OR FALLING STARS 


While there is no sharp line of divi- 
sion drawn between meteors and fire- 
balls, the latter name is given to the 
larger bodies. They are usually the 
more brilliant and appear to travel 
more slowly. 

As a rule, the head of a fireball is 
quite well defined and bright. It is 
rounded on the forward side and tap- 
ered toward the rear. 

Two brilliant fireballs were observ- 
ed by the writer in Toronto this year. 

On April 12th, at about 7.30 p.m., a 
fireball, Fig. 2, travelled southward 
through the eastern sky, passing only 
a few degrees below the nearly-full 
moon. The trail was not visible ow- 
ing to the brightness of the moonlight. 

On June 5th, at about 9.50 p.m., a 
remarkable fireball was travelling 
northward in the southeastern sky. At 
first it appeared much the same as 
the previous one mentioned, the trail 
not being seen due to the slight haze 
existing. Then the head partly burst 
and three balls shot forward from it, 
Fig. 3. After travelling through 
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Fig. 38—The celestial skyrocket of 

June 5, 1938. The head of this fire- 

ball shot out three smaller balls which 

preceded it through many degrees 
of travel. 


about ten degrees, two of these balls 
disappeared. The leading ball went 
nearly twenty degrees further and was 
moving much faster than the head. 
Both then faded out. It was a verit- 
able celestial skyrocket. 

Sometimes a fireball is seen to be 
particularly bright at several points 
along its orbit and finally to explode. 
Others have comparatively uniform 
trails and then merely disappear. 

The trail of a fireball may often re- 
main visible for a much longer period 
than that of a meteor. 
calls measuring the duration of one 
which could be seen clearly for forty 
seconds. Some are recorded as last- 
ing for an hour. 


METEORITES 

Fragments of fireballs, or all that 
remains of them, sometimes reach the 
earth’s surface; these are known as 
“Meteorites.”” Many have been found 
and it has been observed that the 
heating in travel through the air has 
all occurred on the outside layers. 
Fireballs naturally are extremely cold, 


The writer re- ° 


Fig. 4—The unique crystal structure 

of meteoric iron, known as “Widman- 

statten” figures. This meteorite fell 
in Texas, U.S.A. 


—practically at “absolute zero,” or 
463 deg. below zero, fahr.—when 
they enter the earth’s atmosphere. 
Their period of travel in the air evi- 
dently is so brief that the surface heat 
has not time to penetrate to the in- 
terior. There was one meteorite which 
fell into moist ground in India in 
1860 which, when found only a half 
hour later, was actually coated with 
ice,—the surface heating in this case 
had been very slight. 

Meteorites have been analysed 
chemically and about thirty elements 
have been found. These include, as 
the most common, iron, oxygen, nickel, 
silicon and magnesium,—and then to 
a lesser degree, sulphur, calcium, co- 
balt, aluminium, and sodium. Argon 
and helium also are present in small 
proportions. 

There are three different types of 
meteorites, classified according to 
their composition,— 

(a) Siderites,—composed of metal- 
lic iron with nickel and cobalt. These 
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have unique crystal structure not 


found in materials of the earth. 
Rig? 4, 
(b) Siderolites, — being sponge 


metal with silicates filling the spaces. 
(c) Aerolites,—stony meteorites, 
composed entirely of silicate minerals. 
Judging by their structures, the 
iron meteorites must have cooled slow- 
ly while those consisting of stone have 
cooled very rapidly. 


GO 


SO 


Meteorites are particularly inter- 
esting in that they present the only 
opportunities we have to examine 
closely and analyse, materials which 
have been formed outside the earth 
or its atmosphere. These analyses 
show the meteorites to contain ele- 
ments that are found here in the 
earth and thus do they emphasize the 
consistency in composition in our 
solar system.—F'. K. D. 
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Accelerated Aging of Insulation 
of Rubber-Covered Wires 
and Cables 


By J. R. Catterall, Testing Engineer, H.E.P.C. Laboratory 


OR more than _ twenty-five 
years, specifications for rub- 
ber-covered wires and cables 
have embodied certain re- 
quirements and test procedures de- 
signed to determine the quality and 
characteristics of the rubber com- 
pounds used for the insulation. These 
requirements may be divided into two 
groups,— 

(a) Physical tests,—for elasticity, 
elongation and tensile strength. 
(b) Chemical tests,—to analyze the 
rubber compounds and_ limit 
excessive use of injurious mate- 

rials. 
Physical tests on specimens of rub- 
ber insulation are simple; they require 
only a small amount of test equipment, 
consume very little time, and are com- 
paratively inexpensive. Chemical ana- 
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lysis of the rubber insulation, how- 
ever, is complicated; requires a fairly 
large amount of equipment, close 
supervision and the expenditure of 
considerable time; therefore is usually 
quite costly. 

The experience of manufacturers of 
rubber-insulated wires and _ cables, 
also of inspection authorities who 
exercise control over the quality of 
certain types of insulated wires and 
flexible cords, has shown that rubber 
insulation will not retain its initial 
properties indefinitely but deteriorates 
more or less rapidly, at a rate depend- 
ing upon the conditions of service to 
which the insulated wire is subjected 
and the nature of the ingredients used 
in the rubber compound. 

With the discovery and application 
of organic  accelerators,—(agents 
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which permit of lower sulphur ratios), 
—the first important step towards 
better aging quality of rubber insula- 
tion was taken. A rubber compound 
containing a fairly large ratio of such 
an accelerator is known to the trade 
as a super-aging rubber. Such a com- 
pound is a marked improvement over 
the ordinary type rubber compound, 
as the rate of deterioration is much 
lower. 

Super-aging Rubber 

Resistance to the action of oxygen 
is probably one of the most valuable 
features of those super-aging rubber 
compounds which are now used for in- 
sulation on some types of electrical 
conductors. It means longer preserva- 
tion of the strength and elastic quality 
of the rubber, consequently greatly 
prolonged useful life. Wire insulation 
that lasts as long as the installation, 
rubber bands that do not break un- 
expectedly, long-life thread for all 
kinds of elastic garments, and rubber- 
ized fabrics that do not become stiff 
from deterioration are some of the ad- 
vantages of super-aging rubber. 

The introduction, into the commer- 
cial field, of aging and super-aging 
rubber goods has resulted in revisions 
to generally accepted specifications to 
include details of apparatus and test 
procedures to be followed in conduct- 
ing accelerated aging tests on rubber, 
namely,—Specification D428-36-T of 
the American Society for Testing 
Materials and Specifications Nos. 36- 
31 and 36-33 of the Wire and Cable 


Section of the National Electrical 
Manufacturers Association. In 1935 
Underwriters’ Laboratories, Inc., of 


Chicago, revised its Standard for Rub- 
ber-Covered Wires and Cables to in- 


corporate an accelerated aging test on 
what is termed “Code” rubber com- 
pound. Specification C22.2 No. 49 of 
the Canadian Electrical Code, Part II, 
issued by the Canadian Engineering 
Standards’ Association also incorpor- 
ates an aging test requirement in the 
case of Type POSJ flexible cord. 


OXYGEN BOMB TEST 

One of the most valuable aids to the 
rubber compounder yet developed is 
the “Oxygen Bomb” apparatus of 
Bierer & Davis. By its means samples 
of rubber, either for insulation or for 
other purposes, can be put through an 
accelerated aging test with a view to 
determining, approximately, how long 
the articles may be expected to remain 
in service before deterioration has be- 
come serious. 

The oxygen bomb apparatus consists 
of a thickly-walled steel cylinder, with 
removable cover, in which specimens 
of rubber are exposed to pure oxygen 
gas at high pressure (usually 300 Ib. 
per sq. in.) and at a slightly elevated 
temperature (usually 70 deg. cent.). 
Samples of rubber are suspended 
within the bomb, the cover bolted 
down tightly, and oxygen from a high- 
pressure cylinder injected into the 
bomb chamber until the desired pres- 
sure is attained. The temperature 
within the bomb is raised to the re- 
quired point either by immersion of 
the bomb in a thermostatically-con- 
trolled water bath or by pumping 
heated oil from a reservoir through 
an outer jacket,—an integral part of 
one of the latest types of oxygen 
bombs. 

Attempts have been made from time 
to time -to correlate oxygen-bomb 
aging results with the amount of de- 
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Combination Bierer Davis Oxygen and Air Aging Apparatus 
with two Bombs 5’ id. X 11? deep. 


Fig. 1—The air-oxygen bomb installed at the laboratory. 


terioration suffered by rubber goods 
in service or in storage. As several 
uncontrollable factors enter into the 
problem, however, it is difficult to pre- 
dict very closely the service life of 
rubber from its behaviour in the oxy- 
gen bomb, but it is fairly generally 
accepted that an exposure of 12 to 24 
hours in the bomb is equivalent to one 
year of shelf aging. 
AIR BOMB TEST 

Since an “oxygen bomb” test takes 
considerable time, a test known as the 
“air bomb” has been devised. In a 
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recent paper before the New York 
Section, A.I.E.E., H. E. Thompson of 
the Anaconda Wire and Cable Com- 
pany, stated that, on some types of 
compounds, this test reveals a depre- 
ciation in physical properties in five 
hours equivalent to that obtained in 
21 days in the oxygen bomb. The new 
test uses air as the medium, under a 
pressure of 80 lb. per square inch and 
at a temperature of 260 deg. fahr. (127 
deg. cent.). 

The air bomb test is similar to the 
oxygen bomb test in that physical 
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Fig. and temperature 


2—Control 
recording apparatus, placed outside 
the room for the safety of 

the operator. 


properties of aged specimens are com- 
pared with those of unaged specimens. 
Advantage lies in the speed and in the 
fact that a visiting inspector can wit- 
ness the complete tests in one or two 
days; disadvantage is found in inter- 
preting the tests in terms of operating 
life. Nevertheless, both types of 
accelerated aging tests give results 
that are definite, reproducible and of 
great significance to the rubber tech- 
nologist. 


AGING TEST EQUIPMENT AT H.E.P.C. 
LABORATORY 

Within the last few months the 

Commission has installed combination 


air and oxygen bomb apparatus at the 
laboratory, so is equipped to conduct 
accelerated aging tests on moulded 
rubber lamp sockets, linesmen’s gloves, 
etc. Also, the laboratory is now in a 
position to investigate, more _ thor- 
oughly than heretofore, the quality of 
the rubber insulation used in the 
many types of wires submitted for ap- 
proval and for listing as Standard. It 
is possible that as a result of the use 
of this new equipment future specifi- 
cations prepared by the laboratory’s 
engineers,—covering wires, cables and 
flexible cords,—and revisions to exist- 
ing specifications may all 
accelerated aging tests. 


include 


The air-oxygen bomb at the labor- 
atory (Fig. 1), is located in the base- 
ment in a concrete-enclosed room 
which is locked to prevent entry by 
unauthorized persons while the bomb 
is under charge. Both the control and 
temperature recording apparatus 
(Fig. 2) are placed outside the room 
for the safety of the operator. In this 
way the Commission minimizes risk of 
injury to the employees, realizing that 
there is considerable potential danger 
in this equipment for, should an exr 
plosion occur as a result of a sudden 
combustion of the samples of rubber 
in the bomb, even the detonation of 
the safety valve, set at 500 lb., would 
have sufficient force to burst the ear- 
drums of anyone in the room at the 
time. 


1 58e7" 


VoL, XXV, NO. 9 


BULLETIN 


Published by 
HYDRO-ELECTRIC POWER COMMISSION 


of Ontario 


620 University Ave. 
Toronto 


Subscription Price $2.00 
mete car 


Ragged Rapids Power Develop- 
ment Placed in Service 


HE official opening of the 
Ragged Rapids Power De- 
velopment on the Musquash 
river took place at 2.30 p.m. 

on Wednesday, October 26th, when the 
generating equipment was placed in 
operation by the Premier of the 
Province, the Honourable Mitchell F. 
Hepburn. Representatives of the 
various municipalities comprising the 
Georgian Bay system, as well as all 
three members of The Hydro-Electric 
Power Commission of Ontario, were 
present, together with various mem- 
bers of the engineering staff respon- 
sible for the design, construction, and 
operation of the plant. Prior to the 
official opening ceremonies about 200 
guests of the Georgian Bay Muni- 
cipal Electric Association and The 
Hydro-Electric Power Commission of 
Ontario attended a dinner in the Con- 
struction Department dining room 
located adjacent to the power house. 
After the dinner, the entire gathering 
repaired to the generator room of the 
power house where the opening cere- 
monies took place. John Kalte, Presi- 
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dent of the Georgian Bay Municipal 
Electric Association, acted as Master 
of Ceremonies. Brief addresses were 
made by Mr. Kalte and by J. Albert 
Smith, M.L:.A.; Dr. T. H..Hogg,. and 
the Honourable W. L. Houck, M.L.A., 
Commissioner, Chairman and Vice- 
Chairman of the Commission respect- 
ively. Mr. Houck then introduced the 
Premier. After a brief address, Mr. 
Hepburn operated the governor con- 
trol mechanism which started No. 2 
generating unit, shortly after which 
this machine was connected to the 
Georgian Bay system transmission 
network and placed under load. 
The Georgian Bay system derives 
its power supply from ten hydro- 
electric plants, three on the South 
Muskoka river with capacities aggre- 
gating 9,500 horsepower, two on the 
Severn river totalling 7,000 horse- 
power, one at Eugenia on the Beaver 
river with a capacity of 7,800 horse- 
power, and four small plants, two on 
the Saugeen and two at Bala, aggre- 
gating 1,500 horsepower. The total 
capacity of these ten plants is 25,800 


326 THE BULLETIN 

UAT Hy DpRO-ELECTRIC POWER COMMISSION OF ONTARIO MIIIINHNNIINUNIAAIEMNINITITI 
CONTENTS the Muskoka Lakes area which in- 
initia es es cludes lakes Joseph, Rosseau and 
Vol. XXV No. 10 Muskoka. The total drainage then 
discharges at the outlet of lake Mus- 
OCTOBER, 1938 koka at Bala, where the Provincial 
Department of Public Works main- 
eee tains a regulating dam. A short dis- 

Ragged Rapids Power Develop- t te M Chut ine % 
ment Placed in Service - - 325 ‘ance below Moon utes the river 


The International Plowing 
Match - - - - - = - 332 


Hydro Service to Gold Mines 
and Mining Areas Generally 


in Northern Ontario - - - 335 
The Eastern Ontario System - 342 
Economic and Other Aspects of 

Some Utility Metering Prob- 

lems - - - - - - - = - 352 


The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


horsepower. In addition, power is ob- 
tained from the Niagara system 
through the Hanover frequency 
changer set, which has a capacity of 
from 8,000 to 9,000 horsepower. The 
maximum system peak load during the 
past year was 35,500 horsepower. 


WATER SUPPLY 

The drainage area of the main 
branch of the Muskoka river at Moon 
Chutes, five miles below Bala, is 1,860 
Square miles. The water supply is de- 
rived from three principal sources, 
the south branch of the Muskoka river 
which drains the Lake of Bays area, 
the north branch which drains the 
area north and east of Huntsville, and 


forks into two branches, the Moon 
river discharging to the northwest, 
and the Musquash west, into Georgian 
bay. 

Although the three Muskoka lakes 
and Lake of Bays are large natural 
storage basins, the outflow at Bala is 
subject to considerable variation due 
to the necessity of maintaining navi- 
gation levels, on these lakes. Up- 
stream from Lake of Bays, however, 
the Commission controls 50,000 acre 
feet of storage in Hollow lake, and 
water from this reservoir can be used 
through the three plants on the South 
Muskoka river as well as in the plants 
at and downstream from Bala. 


AVAILABLE POWER 

The total head between lake Mus- 
koka and Georgian bay is approxim- 
ately 160 feet, of which 20 feet oc- 
curs at Bala. Two small plants owned 
and operated by the Commission are 
located here, using only a part of the 
available flow. An examination of the 
topography of the Moon and Mus- 
quash rivers showed that the latter 
offered more favourable sites for 
power concentrations than the former. 
After development the Moon river 
will be available for the discharge of 
surplus flood flows. The scheme of de- 
velopment comprises four sites below 
Bala, with capacities totalling 35,000 
horsepower. This, with 5,000 horse- 
power at Bala—the full capacity of 
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that site—will give a total of 40,000 
horsepower on the river between lake 
Muskoka and Georgian bay. 


GENERAL LAYOUT 


The Ragged Rapids Development 
comprises a combined dam and power 
house located at the foot of Ragged 
rapids on the Musquash river, where 
formerly a thirty-foot drop occurred, 
and a diversion dam on the Moon 
river, a short distance below the forks. 
These structures flood out Moon 
Chutes, where a ten-foot fall existed. 
Three small dams were also required 
on the south bank near the forks to 
close off low areas. A forty-foot wide 
channel was excavated at upper Moon 
Chutes to reduce hydraulic losses in 
supplying water to the power house 
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and to prevent natural levels being ex- 
ceeded in the river below Bala during 
flood flows. A short tailrace channel 
carries the power house discharge to 
the pool below Ragged rapids. A road- 


~ way about one mile in length, was con- 


structed from the existing road on 
the south side of the river to the 
power house site. A sixty-foot plate 
girder span was required to carry the 
roadway across the Musquash river 
at the head of Ragged rapids. 


Moon RIVER DAM 


The Moon River dam is a concrete 
structure, having a total length of 251 
feet and a maximum height from 
foundation to deck of 26 feet. The 
central portion, 148 feet in length, 
contains eight sluices, each having a 
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Down-stream view of power house and sluice gate. 


clear width of 14 feet, closed by stop- 
logs, for the operation of which a 
power driven spud-winch is provided. 
Bulkhead walls at either end of the 
sluiceway section have a combined 
length of 103 feet, the top width being 
three feet and the back batter 744 
to 12. Sufficient material was ex- 
cavated under and opposite the sluice- 
way section to provide the same cross- 
sectional area as the river cross-sec- 
tion at the site before the dam was 
built, to assure free passage of flood 
waters. 
MAIN DAM 

Adjoining the power house is a 
sluiceway opening twenty feet wide, 
with sill fifteen feet below normal 
water level, controlled by a motor- 
operated steel gate, which has been 
housed and electrically heated for 
winter operation. A log-slide intake 
is also provided. Bulkhead wing walls, 
with three-foot top width and 8 to 
12 back batter, complete the main 
dam. 

POWER HOUSE SUBSTRUCTURE 

The power house substructure is 
of the standard reinforced concrete 


type, with two intake openings for 
each unit containing steel racks and 
headgates. Spiral scroll cases and el- 
bow draft tubes convey the water to 
and from the turbines. Air ducts are 
provided below the power house floor 
level to supply cooling air to the gen- 
erators. The overall length from the 
face of the intake to the end of the 
draft tubes is 90 feet, and the width 
73 feet. Centre lines of units are 35 
feet apart. 


HYDRAULIC EQUIPMENT 


Because of the considerable varia- 
tion in river flow, automatically ad- 
justable blade runners were installed. 
The turbines supplied are rated at 
5,200 horsepower under 38 feet of 
head, and operate at 200 rev. per min. 
The five-blade, fully machined Kaplan 
runners are expected to give high ef- 
ficiencies over a wide range in load 
and discharge. The servomotor con- 
trolling the adjustable blades of the 
turbine runner is located in the tur- 
bine shaft. Oil pressure governors are 
used to control the units with pressure 
and sump tank interconnected. 
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Up-stream view of power house. 


POWER HOUSE SUPERSTRUCTURE 


The power house superstructure is 
of structural steel, brick and tile 
construction. The roof area is 73 feet 
by 65 feet. There are three galleries 
on the upstream side of the generator 
room. On the lower gallery are located 
the control room, water pumps and 
station service transformers. On the 
second gallery are the battery room, 
storage room for spare generator coils 
and parts, work shop, battery charg- 
ing motor-generator set and domestic 
water chlorinator. The top gallery 
contains the 6600-volt metal-clad 
switchgear and the headgate hoists. 
A 25-ton motor-operated crane is pro- 
vided in the generator room. 


GENERATORS 


The two vertical generators are 
each rated at 4500 kv-a., 85 per cent 
power factor, 6600 volts, 200 rev. per 
min. 60 cycles, and have 70 kw., 125- 
volt main exciters and 4 kw., 125-volt 
pilot exciters direct connected thereto. 
Mounted above the pilot exciter is the 
“oil head”’ for the servomoter, located 
in the turbine shaft at the coupling, 
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which operates the adjustable blades 
of the turbine runner. 


The main field air circuit breakers 
are mounted on the exciter panels, 
which are located near their respective 
units. The main exciter field rheostats 
are motor-operated and are mounted 
adjacent to their respective exciter 
panels. 


No. 2 generating unit. 
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Operators’ 


Low VOLTAGE SWITCHING EQUIPMENT 

The 6600-volt switching equipment 
is all contained in a metal-clad switch- 
gear structure located on the top gal- 
lery. A circuit breaker may be isolated 
by racking down with the worm gear 
mechanism in its compartment. This 
mechanism is mechanically inter- 
locked to trip the breaker should it 
not have been opened before starting 
to rack it down or up. The potential 
transformers are mounted in filing 
cabinet type drawers, an individual 
transformer and fuse unit being con- 
tained in each drawer. Opening the 
drawer disconnects the transformer 
on both primary and secondary sides. 
A truck and “test rack” provide facili- 
ties for withdrawing a breaker from 
its compartment and mounting for in- 
spection. The test rack is equipped 
with control facilities for operating 
a breaker. A grounding device may be 
substituted for a breaker in a feeder 
compartment and racked into position 
to ground the feeder. 


cottages. 


MAIN SWITCHBOARD 

The main switchboard, located in 
the control room, has eleven panels 
and a swing panel. On this board are 
mounted all the indicating and 
graphic meters, the relays, rheostatic 
voltage regulators, generators tem- 
perature indicators, ground detectors 
and annunciators. Also in the control 
room, but separate from the main 
switchboard, is a panel for control and 
indication of the battery charging 
equipment. Space is left in the con- 
trol room for installation of remote 
control equipment for future plants 
on the river. 
TRANSFORMERS AND 38-kv. SWITCH- 

ING EQUIPMENT 

The transformers and _ 38-kv. 
switching equipment are located 300 
feet to the north of the power house. 
The switching structures are of gal- 
vanized steel. A transfer track and 
truck provide facilities for moving a 
transformer to an erection building, 
Where the core may be lifted by a 


VOL. XXV, No. 10 


THE BULLETIN 


331 


GRSUETANULENENEELELLLLLLLTNLTETANATHIATITUHNNNHHHI FE} y¥ DRO-ELLECTRIC POWER COMMISSION OF ONTARIO AM¢;UBiiessniaicerrserecnascorsersrncierscerrsscessivsnnie 


chain block. The main bank comprises 
three 3,000 kv-a., self-cooled trans- 
formers. The voltage ratio of the bank 
is 6600 volts delta to 38,000 volts star. 
A spare transformer is supplied. 
OPERATORS’ HOUSES 

There are six operators’ houses of 
the semi-bungalow type, each having 
six rooms. These houses are provided 
with electric service, chlorinated 
water and septic-tank sewage systems. 


CONSTRUCTION 

Construction of the development 
was commenced in May, 1937. It was 
evident that water transportation from 
Bala to the site would be very desir- 
able. Accordingly two temporary tim- 
ber dams were built to drown out 
Moon Chutes. The first of these, hav- 
ing five sluiceways, was on the Moon 
river above the site of the Moon river 
dam and served as an unwatering 
dam. The second was on the Mus- 
quash river at the head of Ragged 
rapids. At the same time the excava- 
tion at upper Moon Chutes was pro- 
ceeded with to provide navigable velo- 
cities there. A siding was constructed 
at Bala with a derrick and special un- 
loading facilities for handling sand, 
stone and cement direct from the cars 
to scows. By the middle of August 
these facilities were complete, and the 
delivery of concrete aggregate began. 

Power house excavation was carried 
out in the dry, as the river flow was 
confined to the Moon river. The main 
dam and the power house substructure 
were completed early in April, and the 
sluice gate was opened to pass water 
for log-driving on the lower reaches 
of the Musquash river. Work on the 
Moon river dam proceeded progres- 


sively across the river. An exception- 
ally high fall flow in the river neces- 
sitated suspension of work on this 
dam during November and December, 
but it was completed in March before 
the spring freshet. 


At the power house and the Moon 
River dam, concrete was placed with 
a “pumpcrete” machine, which takes 
the concrete from the mixer and de- 
livers it through a steel pipe to the 
forms. 

The principal quantities involved in 
the construction of the development 
were: 


Cofferdame. .............. 4,800 cu. yd. 
Rock Excavation... 13,500 cu. yd. 
Concrete ©... 9,900 cu. yd. 
Transportation. ...... 26,500 tons 


The Ragged Rapids plant is the 
first the Commission has constructed 
in which Kaplan runners are installed, 
and its operation will therefore be 
watched with considerable interest. 
With the system load at 35,000 horse- 
power, this plant will operate at capa- 
city from the time of its completion, 
the Hanover frequency changer set 
being available as a standby and to 
supply energy during times of low 
water supply. 

The plant was designed and con- 
structed by the Commission’s staff. 
Turbines and governors were supplied 
by the S. Morgan Smith-Inglis Com- 
pany; generators by the Canadian 
Westinghouse Company; low-voltage 
switching, switchboard and accessor- 
ies by the Canadian General Electric 
Company; and the main transform- 
ers by the Hackbridge Transformer 
Company of Canada. 
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Hydro display at the plowing match. 


The International Plowing 


Match 


HE twenty-fifth international 


plowing match and farm 

machinery demonstration of 

the Ontario Plowman’s As- 
sociation was held this year on Oct. 
llth to 14th on the Minesing flats, 
near the village of Minesing, in Sim- 
coe County, and was favored with 
typical Indian summer weather with 
the exception of one rainy day. 


On Thursday, the match was 
honored by a visit of His Excellency, 
Lord Tweedsmuir, Governor General 
of Canada, who showed a keen in- 
terest in the contests and the work 
of the Ontaro Plowmen’s Association. 
A record crowd turned out, in spite 
of the rain, to greet His Excellency. 


The match established new records 
in many respects. There were 588 
entries in the various competitions, 
and exclusive of caterers, there were 
65 exhibits. The attendance was es- 


timated at approximately 120,000. The 
concession area was laid out in the 
form of a quadrangle in an 18-acre 
field, the total frontage of the con- 
cesson lots being in excess of 4,000 
feet, which was approximately 1,000 
feet more than at previous matches. 


The distribution system supplying 
the grounds necessitated erection of 
approximately 2,800 feet of three-wire 
secondary bus, which was supplied 
by two 15-kilowatt transformers, pro- 
viding 57 services to concessionaires 
and eleven street lights. 


The water system consisted of ap- 
proximately 2,500 feet of two-inch 
water main supplying twelve hydrants 
located at convenient points through- 
out the grounds. The water was pump- 
ed from a driven well by a shallow-well 
pump into two large storage tanks 
providing approximately 1,000 gal- 
lons capacity. Tests on the well in- 
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EBxhibit of washing machines and other household equipment. 


dicated it would stand pumping at 
a rate of approximately 310 gallons 
per hour continuously. The total water 
requirements for the match varied 
from 2,500 to 4,000 gallons per day. 

The Commission’s demonstration 
was housed in a tent 40 feet by 70 
feet, and consisted of a representative 


display of electrical household equip- 
ment including a complete line of 
electric ranges, washing machines, 
ironers, refrigerators, radios and 
other small appliances. One portion 
of the tent was devoted to farm equip- 
ment including grain grinders, milk 
coolers, milking machines, cream 


Electric ranges and refrigerators. 
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Electric grain grinders, water pumps and further ranges. 


separators and a full line of automatic 
water pumping systems, together with 
a display of motors and wiring de- 
vices. The equipment displayed was 
loaned by manufacturers who had 
representatives present to give com- 
plete information. Also members of 
the Commission’s staff were in attend- 
ance to give information on rural 
electric service. The display attracted 
large crowds of interested visitors 
throughout the match, the manu- 
facturers’ representatives reporting 
that a large number of keenly in- 
terested prospects were obtained and 
numerous sales were made. The in- 
terest in household equipment was 
chiefly in washing machines, ranges 
and refrigerators, while in the farm 
equipment, the grain grinders and 
milk coolers attracted the greatest 
attention. 

The Commission’s prize consisting 
of a half-horsepower motor as first 
prize in class 6 tractor plowing, was 
won by Russell Hare of Nanticoke, 


Haldimand County. Mr. Hare had the 
unique distinction of winning three 
first prizes in tractor plowing. 


The second prize in this class has 
been provided by the Ontario Plow- 
men’s Association and designated the 
J. W. Purcell Memorial Trophy in 
recognition of the esteem in which the 
late Mr. Purcell was held by those con- 
nected with the Association, of which 
he was the Honorary Director, and of 
the services rendered by him to the 
Association during the long period he 
was connected with the Commission 
in the development of rural electrifica- 
tion. 


The match concluded with a ban- 
quet provided by Simcoe County, at 
which approximately one thousand at- 
tended. 


The Plowmen’s Association and the 
local committees are to be congratu- 
lated on the intense interest and re- 
markable growth which has developed 
in this annual affair. 
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Hydro Service 


to Gold Mines 


and Mining Areas Generally 
in Northern Ontario 


By A. E. Davison, Transmission Engineer, Electrical 


Engineering Dept., 


HE Government of the Prov- 
ince of Ontario, using The 
Hydro-Electric Power Com- 
mission as agents, com- 
menced to distribute power to the 
mining areas of Northern Ontario in 
1930. Development of these areas 
has been rapid, with the result that 
mining is of major importance in the 
economy of the Province of Ontario. 

From the Province of Ontario’s 
Gold Bulletin for July, 1938, we find 
that gold production is at a rate just 
under $107,000,000 per year, the re- 
sult of the milling of slightly less than 
10,000,000 tons of ore, which is an 
increase of 12 per cent when com- 
pared with July, 1937. Reports for 
the year 1937 indicate that the value 
of metals, other than gold, mined 
in Ontario in 1938 will be about an- 
other $100,000,000. 

The significance of these figures is 
not easily comprehended. It has been 
said, of the Sudbury area, for in- 
stance, that the value of the gross 
annual production of metals in that 
small area of practically one commun- 
ity has in some years exceeded the 
annual income of some provinces. 

This Ontario income of $200,000,000 
per year (Ontario reports a 230 mil- 
lion dollar mineral industry for 1937) 
is the result of effort and work within 
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a few comparatively small communi- 
ties, totalling say 80,000 to 100,000 
people. It has an important effect 
upon the standard of living and the 
comfort of all people in Ontario. It 
has as well a measurable effect upon 
the trend and volume of business done 
by every citizen of the Dominion of 
Canada. Specific references to the 
immense growth of mineral produc- 
tion in the Dominion as a whole were 
made by Dr. Hogg in the January, 
1937, issue of The Bulletin. In that 
article it is pointed out that the total 
value of mineral production in Canada 
has grown from around $22,000,000 
in 1896 to $310,000,000 in 1935. Ac- 
cording to summaries made by the 
Royal Bank of Canada, the value of 
Canadian mineral production is now 
almost $500,000,000 per year. 
Another way to visualize this de- 
velopment is to compare growth in 
power consumption out of Abitibi 
Canyon development, which com- 
menced operation in 1933, with the 
municipal load of the Niagara system. 
The Canyon load for 1938 is some 
five years later, of the order of 160,- 
000 horsepower. The municipal load 
of the Niagara system, commencing in 
November, 1910, with less than 2,000 
horsepower, reached the equivalent of 
the present output at the Canyon 
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during 1919, nine years after initial 
purchase of power. Over 100 muni- 
cipalities were being served in 1919. 

The effect of the activities of these 
mining communities, developing rap- 
idly during a depression and through- 
out an almost unbroken series of rela- 
tively poor agricultural years, may 
never be entirely comprehended. For 
instance, the payroll of the mineral 
industry of Ontario alone amounted 
to $48,500,000 for the year 1937 to 
some 25,000 employees. Nearly all 
this money is put back into circulation 
immediately, much of it ultimately 
reaching the Canadian producer of 
foodstuffs and of clothing materials. 
Government reports indicate that an- 
other $55,000,000 is paid out for sup- 
plies, including electric power. 


As previously mentioned in this 
article, the H.E.P.C. entered this field 
in 1980 and has not lagged in facili- 
tating this development wherever pos- 
sible. Of the producing gold mines 
in Ontario, approaching fifty in num- 
ber, practically 70 per cent are now 
served by the Hydro-Electric Power 
Commission in varying quantities, 
sometimes exceeding 4,000 horsepower 
for a single customer. A total of some 
45 gold mining projects are now being 
served, as well as three nickel mines. 
It is interesting to note that the 
Hydro Commission supplies, in round 
figures, 30 per cent of the producing 
mines of the Kirkland Lake—Larder 
Lake area, and in the Kirkland Lake 
area a larger block of energy which is 
not included in this percentage is sold 
to the Canada Northern Power Cor- 
poration Limited for distribution. 
The Commission also serves approxi- 
mately 90 per cent of the mines of the 


Thunder Bay area. The growth in 
the use of Hydro power by the min- 
ing industry has been rapid as well 
as large, since, as has been previously 
stated, the Commission entered this 
field only eight years ago. 

A description by T. C. James, of the 
power sources supplying the various 
mining districts, has already appeared 
in the October, 1936, issue of The 
Bulletin. In that article it was pointed 
out that power consumption for min- 
ing purposes was of the order of 65,- 
000 horsepower. In two years this 
consumption has grown to 120,000 
horsepower, an increase of about 85 
per cent. Of this, some 95,000 horse- 
power is produced by the Abitibi Can- 
yon development. 

The distribution of this power calls 
for a considerable network of trans- 
mission lines. Lines either built or 
purchased by The Hydro-Electric 
Power Commission, and used wholly 
or in part in serving the mining in- 
dustry, have steadily grown since 1930 
to over 1,226 miles at the present 
time. 

Some of these networks are quite 
large and the routes quite long, as in 
the Abitibi district. One of these is 
a double-circuit tower line supplying 
power to Copper Cliff, running gen- 
erally north to south for a distance of 
some 246 miles. Other lines from the 
Abitibi Canyon plant reach Kirkland 
Lake, Larder Lake and Matachewan 
via Iroquois Falls and as well extend 
westward from Hunta to Smooth Rock 
Falls. The total length of the high 
voltage lines now serving power out 
of the Canyon is 553 miles. In addi- 
tion to these higher voltage lines, 
there are some 54 miles of feeders 
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operating at 13,200 and 26,400 volts. 

In the Thunder Bay area, the trans- 
mission system has considerable cov- 
erage. The 110 kv. lines extend from 
Little Long Lac mining area through 
the generating stations on the Nipi- 
gon River to West Fort William, a 
distance of over 175 miles. 

In order to provide the reader with 
a better idea of the physical conditions 
at those mines served by Hydro, a 
number of illustrations accompany 
this article. An attempt has been 
made in these photographs to have 
the comparatively inconspicuous, but 
nevertheless very important, power 
station appear in the foreground. 
Complete photographic records have 
not been collected; however, an at- 
tempt has been made to include some 
of the more typical photographs avail- 
able to the Commission. From time 
to time views of other producing and 
promising properties may appear. 

Mining works change their whole 
appearance almost over night. The 
result is that a few of these records, 
faithful to the conditions at the time 
the photograph was taken only a few 
months ago, may be scarcely recog- 
nizable to the local operators today. 
Many of the photographs were taken 
in Winter and present a familiar but 
not altogether typical landscape. In 
general the pictures have been group- 
ed into districts. For example, the 
double page (centre) records those 
mines in the Porcupine area which are 
supplied with Hydro power. A number 
of these have recently become pro- 
ducers. 

This Porcupine camp is one in which 


some of the larger and older Canadian 
producers are located. That its pos- 
sibilities are not exhausted is shown 
by the fact that during the past two 
years at least four new producers have 
been supplied with power by the Com- 
mission. Hydro-electric power was 
first distributed in the camp in 1935. 

The Kirkland Lake—Larder Lake 
areas are also among the older camps. 
Power is supplied in this area from 
two high-voltage stations, one in each 
area. Each station has its network 
of lower voltage feeders. There are 
now some eight different gold mining 
properties in this district, of which 
50 per cent are producing, which are 
receiving Hydro power. 

A high-tension line from Kirkland 
Lake extends to the Matachewan area 
where there is a high-voltage station, 
and lower voltage feeders supply 
mines in this district. 

Photographs of a group of six of 
the mines in the Long Lac district 
appear on pages 338 and 339. These 
comparatively new camps are now be- 
ing reported by the Department of 
Mines of Ontario, and include such 
important producers as Little Long 
Lac and Northern Empire mines. 
Service was first given this area in 
1933. The output for this camp of 
eleven producers is already an im- 
portant item in the Ontario Producers’ 
list. Production for July was at the 
rate of $7,500,000 per year, and mil- 
ling was at the rate of 600,000 tons 
per year. 

The photographic and montage work 
has been arranged by Ross Lemire of 
the Hydro staff. 
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The Eastern Ontario System 


By Dr. Thomas H. Hogg 


URING the comparatively 

brief period of less than a 

year that has elapsed since 

I became Chairman, the 
pressure of many new and time-con- 
suming matters has deprived me of 
the opportunity to meet as many of 
the officers and members of our local 
associations as would have been my 
desire. It is, therefore, a_ special 
pleasure to be here today not only to 
discuss with you in a more or less 
informal way problems of common in- 
terest, but also to have the added 
pleasure of meeting new acquain- 
tances, and I hope making new 
friends. 

Today’s gathering affords an op- 
portunity to review past progress and 
present plans, and while this is worth 
while in itself the opportunity to meet 
a larger circle of the members of your 
association and learn at first hand 
something more of the problems which 
engage your attention is to me not 
only more interesting but also more 
important. 

The Eastern Ontario system of The 
Hydro-Electric Power Commission of 
Ontario is second only to the Niagara 
system in extent of territory served,* 
in power utilized, and in number of 
customers. As you know, it is the 
product of the amalgamation of sev- 
eral smaller systems—the Central On- 
tario and Trent, the Rideau, the St. 


Address to Eastern Ontario Municipal Electric 
Association at Belleville, October 12, 1938. 

* The total area is greater, but a large part of 
it is sparsely populated and not yet reached by 
transmission lines. 


Lawrence, the Ottawa, and the Mada- 
waska. These systems constituted 
fairly satisfactory units so long as 
power supplies obtainable locally were 
sufficient for their respective needs. 
When, however, the growth in load 
became such that local power supplies 
were no longer adequate, the disad- 
vantages of maintaining small sepa- 
rate units became more apparent and 
serious. Larger sources of power out- 
side of the various districts had to be 
tapped as a common supply. This re- 
quired more complete interconnection 
between the several districts which had 
the further advantage of furnishing 
each district with greater security 
against breakdown of any kind; in 
other words, with a greater standby 
of power reserve. Amalgamation of 
the smaller districts into a large unit 
was the only thoroughly effective 
means of securing these advantages 
for all the districts in the most eco- 
nomical way. 


POWER SUPPLIES 

As many of you know, the problem 
of securing ample power supplies for 
the smaller systems now incorporated 
in the Eastern Ontario system, was at 
times a very acute one. Provisions 
made since amalgamation have solved 
this problem and I am sure that it is 
a matter of satisfaction for you, as 
it is for me, that present and future 
power requirements are adequately 
safeguarded. 

From the viewpoint of reliability of 
service the disadvantages of having 
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too many eggs in one basket are well 
recognized. A number of sources of 
power supply in widely separated 
localities are less likely to be simul- 
taneously affected than is a single 
source of the same aggregate capacity. 
In this respect, the Eastern Ontario 
system is especially favored for its 
power supplies come from no less than 
seventeen developments owned and 
operated by the Commission; these are 
supplemented by purchased power 
from four different sources and by 
standby power available by transfer 
from the Niagara system. These 
sources of generated, purchased and 
transferred power are widely dis- 
tributed with regard to the territory 
served. To obtain the fullest possible 
benefit from these widely distributed 
sources of supply, they must feed into 
a transmission system which is re- 
liable in operation and provided with 
interconnecting trunk lines so located 
that the failure of one transmission 
line will not interfere with the con- 
tinued delivery of the primary re- 
quirements of any district. A thor- 
oughly co-ordinated transmission sys- 
tem equipped with modern relay and 
protective devices is very necessary. 

Much has already been accomplish- 
ed in the direction of highly reliable 
interconnection for the Eastern On- 
tario system and more is under con- 
sideration; among the more recent 
additions are the Madawaska tie in 
the form of a 33,000-volt transmission 
line from Carleton Place to Arnprior, 
and the 110,000-volt Chats Falls- 
Trenton line. 


The Madawaska tie has been very 
valuable in two ways: 


ist—It has made available to the 
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system as a whole the surplus capacity 
in the Calabogie plant over and above 
the requirements of the Madawaska 
district. 


2nd—It has enabled the system to 
come to the aid of the Madawaska dis- 
trict for a period of four months this 
year, during which the Calabogie sta- 
tion was disabled owing to the damage 
of generators by lightning. But for 
this assistance which the system was 
able to give, the Madawaska district 
would have been seriously short of 
power. 

The value of the Chats Falls-Tren- 
ton line will be evident from some 
later remarks relative to the fre- 
quency-changer at Chats Falls and its 
relation to the operation of the East- 
ern Ontario system. 


It is quite probable that the next 
trunk tie will be a 110,000-volt line 
between Ottawa and Chats Falls, 
which will greatly strengthen the in- 
terconnection between the Central On- 
tario district on the one hand and the 
Ottawa, Rideau, Madawaska and St. 
Lawrence districts on the other. 

It is not my intention to give you 
in this brief talk detailed figures re- 
specting the system’s progress. What 
I have to say is of a more general 
character, but it will serve to show 
that the system has made and is mak- 
ing a sound economic growth. Dur- 
ing the worst years of the depression, 
1930 to 1933, the maximum yearly 
peak of the primary load fluctuated 
between about 90,000 and 94,000 
horsepower, but in the four years, 
1934 to 1937 inclusive, it increased 
from about 92,000 horsepower to 125,- 
000 horsepower, an increase of 36 per 
cent. For these four years, there- 
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fore, the average annual growth in 
primary peak load exceeded 8,000 
horsepower. 

About the time of the amalgamation 
of the earlier systems to form the 
Eastern Ontario system, and just be- 
fore the depression, the Commission 
entered into a contract with the 
Gatineau Power Company for a sup- 
ply of 60,000 horsepower to be taken 
in annual increments of 6,000 horse- 
power. As you know several revisions 
have been made in this contract, and 
in accordance with the revised terms 
the Commission had only taken 42,000 
of the 60,000 horsepower up to Sep- 
tember 30th. Since October 1st the 
remaining block of 18,000 horsepower 
has been accepted under the contract 
and is being used as required. 


Under the Gatineau contract, the 
Commission has secured for the East- 
ern Ontario system a very economical 
supply of power. For a number of 
years it has been the main source upon 
which the Commission has drawn to 
meet growth in load in the Eastern 
Ontario system. In addition, however, 
the Commission has made changes in 
certain of its plants and has purchased 
from the Canada Cement Company 
three small power developments on 
the Otonabee River, north of Peter- 
boro, and two from the Quinte and 
Trent Valley Power Company. 


The Commission received dual value 
with the acquisition of these plants; 
they are not only valuable develop- 
ments in themselves but they are of 
even greater importance through the 
control of the regulation of river flow 
which they have enabled the Commis- 
sion to exercise. This flow control, in 
conjunction with an agreement with 


the Department of Transport, has 
greatly enhanced the value of the 
Commission’s major developments on 
the Trent and Otonabee Rivers. 


Although these additional power 
supplies have provided ample capacity 
to meet growth requirements up to 
the present time, for the past year 
there was very little excess capacity 
from our generating plants and pur- 
chased power contracts during the 
maximum peak load period. It is esti- 
mated that the 18,000 horsepower 
which is now being taken will provide 
adequate power for the next two 
years, although the margin of reserve 
would be relatively small were it not 
for the standby service provided by 
the Chats Falls frequency-changer 
and the interconnecting 110,000-volt 
line. A comparison of the maximum 
normal capacity of the generating 
plants and purchased power contracts 
available to the Eastern Ontario sys- 
tem shows that the Commission has 
available to meet the requirements of 
the system during the present winter 
peak 152,000 horsepower ; whereas the 
anticipated maximum primary load in 
1938 is estimated to be about 136,000 
horsepower. 


As you know, there were included 
in the purchase of the Madawaska 
properties, in 1930, rights to develop 
power sites on the Madawaska river. 
These power sites are eight in number 
with an estimated capacity of 140,000 
horsepower, and in size and location 
afford a favorable opportunity for de- 
veloping, step by step, low-cost power 
for the Eastern Ontario system; each 
development being ample to meet nor- 
mal growth but not in excess of prob- 
able requirements at any one time. 
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You are, of course, well aware that 
the total ‘‘cost of power” to the East- 
ern Ontario system includes interest 
charges on money paid for these sites, 
which at present stand on the Com- 
mission’s books at $650,000. The 
Commission has maintained that pay- 
ments to sinking fund should be de- 
ferred until the sites are put to bene- 
ficial use. 

As the matter now stands, the sur- 
veys for the greater portion of the 
river have been completed. The first 
and most favorable site is at High 
Falls where an initial development of 
18,000 horsepower can be made with- 
out storage; with storage the capacity 
can be doubled. 


RECENT GROWTH 

Although the Eastern Ontario sys- 
tem was formed in 1929 by the 
amalgamation of the St. Lawrence, 
Rideau and Central Ontario and Trent 
systems, it was not until the following 
year that an act respecting the Cen- 
tral Ontario Power system was passed 
formally vesting in the Commission 
the properties of the Central Ontario 
system as it existed on November 1, 
1928. In 1930, the Ottawa and Mada- 
waska systems also became parties to 
this amalgamation. .For the system as 
a whole, therefore, it is not feasible 
to go back further than 1930 for com- 
parative figures and even in going 
back that far certain changes that 
have since taken place have to be 
remembered. 

By 1930, as you know, the depres- 
sion was upon us and the normal 
growth of the whole Hydro undertak- 
ing slackened materially. Between 
1930 and 1937 eleven urban munici- 
palities, including the towns of Bow- 
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manville, Cobourg, Deseronto, Tren- 
ton and Tweed, became partners in 
the Eastern Ontario system. While 
about ten per cent of the present con- 
sumers of the system reside in these 
places, it is noteworthy that in most 
cases, their entry into the partner- 
ship had no effect upon the system 
load for the consumers of most of 
these municipalities had been retail 
customers of the Commission before 
the municipalities took over the dis- 
tribution of power on the standard 
Hydro basis. 

This comment also applies to cer- 
tain other municipalities which joined 
the Eastern Ontario system prior to 
1930; these include the cities of Belle- 
ville and Oshawa, and the towns of 
Brighton, Lindsay, Napanee and Port 
Hope; but the records for these muni- 
cipalities are, of course, included in 
the comparison for the year 1930. 
During the past year other munici- 
palities have joined the partnership, 
among them Kingston and Morris- 
burg, and it will be of interest to you 
to know that the few remaining urban 
municipalities that are not on a cost 
basis have been negotiating with the 
Commission with a view to purchas- 
ing the local distribution systems and 
entering into full partnership. 


CAPITAL INVESTMENT 

Between 1930 and 1937 the recorded 
net growth in the capital investment 
of the Commission in the Eastern On- 
tario system was relatively small. The 
effects of the depression, with its re- 
sulting diminution in load growth and 
the provision of future load require- 
ments by purchase, made extensive in- 
vestments unnecessary. But the re- 
corded figure of net growth does not 
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tell the whole story; the situation has 
been complicated by such things as 
the transfer of the Nipissing district 
to the Northern Ontario Properties, 
the sale of local distribution networks 
to urban municipalities coming into 
partnership—in effect a transfer of 
capital from the wholesale to the re- 
tail operations—and certain adjust- 
ments respecting properties acquired 
in the purchase of the Electric Power 
Company’s assets. In the main, addi- 
tional capital expenditures during the 
period have been for trunk transmis- 
sion lines and transformer stations 
linking up the several districts with 
the new sources of bulk power supply 
and with each other, and for rural ex- 
tensions. There was, of course, a sub- 
stantial increase in capital investment 
in 1930 due to the purchase of the 
Madawaska properties, and again in 
1937 due to the purchase of the addi- 
tional power developments on _ the 
Trent and Otonabee rivers, already 
referred to. 


INCREASE IN RESERVES 

In the financial reserves of the sys- 
tem there has been a noteworthy in- 
crease from less than 414 millions in 
1930 to nearly 814 millions in 1937, 
or more than 100 per cent. These fig- 
ures relate, of course, to the wholesale 
or co-operative undertaking adminis- 
tered by the Commission for the East- 
ern Ontario system municipalities, 
and they speak well for the splendid 
way in which the Eastern Ontario 
system has weathered the depression 
and subsequently embarked upon a 
vigorous forward movement. 

As you know, there is included in 
the cost of power to the municipalities 
payments on account of sinking fund. 


By these payments the partnership 
municipalities acquire year by year a 
larger equity in the co-operative 
plant. During the seven-year period 
mentioned the equity thus acquired by 
the municipal partners of the Eastern 
Ontario system increased from less 
than half a million dollars to nearly 
1%4 millions of dollars; actually an 
increase of about 300 per cent. The 
equity of Belleville, for example, in- 
creased from $22,000 to $120,000. 

The local municipal utilities have 
had an equally satisfactory record. 
The total assets have increased during 
the past seven years by 44 per cent, 
from 8 2/3 millions of dollars to 12% 
millions of dollars. The total lia- 
bilities, on the other hand, have de- 
creased by more than 30 per cent, 
from rather more than 314 millions of 
dollars to 244 millions of dollars. The 
local reserves and surplus have in- 
creased from less than 5 millions of 
dollars to 8% millions of dollars, or 
by more than 70 per cent. In consid- 
ering these and other figures, the 
effect of adding new municipalities 
during the period must be remem- 
bered. 


STABILIZATION OF RATES RESERVE 

I should like to make a brief public 
reference to a few matters of general 
interest that have been discussed from 
time to time with delegations from 
your association. The first of these 
matters is the question of the estab- 
lishment of a stabilization of rates 
fund. This I believe to be a very im- 
portant matter, and while I do not in- 
tend to discuss it in detail, my general 
views may be of interest to you. 

In the financial operations of pri- 
vately-owned utilities the variations 
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between revenues and costs through- 
out an industrial cycle of prosperity 
and depression are, to a considerable 
extent at least, taken up by differences 
in profits and dividends. In a pub- 
licly-owned enterprise operating on 
the basis of service at cost, no cor- 
responding leeway exists and it is 
therefore desirable, indeed necessary, 
to set aside in good times, sums for 
the equalization of the wholesale costs 
of power over a period of years, and 
for the stabilization of rates to con- 
sumers. 

Aside from the effects of alternat- 
ing cycles of prosperity and depres- 
sion and even in times of normal 
growth in load and revenue there may 
be variations in the cost of power due 
to a number of causes. From time to 
time the growing needs of a system 
require the development or purchase 
of additional power supplies. Whether 
these additional supplies are secured 
from development or purchase, definite 
financial commitments must be made 
in advance of needs. Under these con- 
ditions even if the system load does 
grow as expected the new commit- 
ments may be of such magnitude as 
to cause a temporary rise in the cost 
of power actually used. Although 
these fluctuating costs of power can- 
not altogether be avoided, it is ob- 
viously undesirable to have them im- 
mediately reflected in fluctuating rates 
to customers for electrical service. 
Fluctuating rates create a sense of 
uncertainty and tend to frighten away 
potential users. It is to iron out these 
differences in costs and maintain uni- 
form rates over a period of years that 
the fund for the stabilization of rates 
is created. 
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I should like here to add a few addi- 
tional comments as to the effect of de- 
pression periods on the financial oper- 
ating record of the Commission, more 
particularly with respect to the in- 
terim rate, which is really an esti- 
mated rate based upon a forecast for 
the year ahead of probable load and 
total system costs. The total system 
costs can be estimated with a consid- 
erable degree of accuracy but the load 
estimate may be upset completely by 
economic factors quite outside the 
control of the Commission. When de- 
pressed times affect the Commission 
the revenues from the large industrial 
system customers decrease and the 
number of horsepower sold also be- 
comes less. At the same time the 
horsepower. demand of the municipali- 
ties will fall below expectations for 
which power supplies have been pro- 
vided. Consequently the total cost of 
power, which obviously cannot be re- 
duced in proportion to the reduced de- 
mand, has to be divided by the smaller 
number of horsepower supplied to the 
companies and to the municipalities 
to obtain the average cost per horse- 
power utilized. It is clear, therefore, 
that in depressed times the average 
cost per horsepower tends to become 
higher, and in prosperous times the 
reverse is true; also that the interrm 
rate to the municipalities is, as a rule, 
affected to a greater degree by changes 
in demand than by changes in the 
total cost of operating the system. 

I make this word of explanation be- 
cause it is not always understood that 
in times of economic depression, un- 
less the situation is rectified by the 
utilization of a previously accumulated 
stabilization fund, the actual average 
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cost per horsepower, and therefore the 
interim rate, tends to increase, just 
when revenues are decreasing and a 
stabilized rate is most desirable. 

During the spring of 1937, at a time 
when loads and revenues were grow- 
ing, the Commission then in office ap- 
proved of a flat reduction in the in- 
terim rate chargeable to all cost towns 
in the Eastern Ontario system. As 
this reduction of $3.00 per horsepower 
took effect on August Ist, 1937, it was 
effective for only three months during 
the last fiscal year. This year the 
Commission has felt the full effect of 
this rate reduction, and it is doubtful 
whether it will be advantageous to set 
aside any substantial sum in the fund 
for the stabilization of rates. 


As to the desirability of a stabiliza- 
tion of rates fund there can be no 
question. The amount that should be 
set up from year to year and the 
magnitude of the fund that should be 
accumulated and maintained is a mat- 
ter for judgment about which there is 
room for differences of opinion, but 
as to the principle itself there can be 
no difference of opinion. 


I have already pointed out that com- 
paratively little net increase has 
taken place in the capital investment 
in the system during the past seven 
years. With the exception of the 
ordinary normal capital expenditures 
which will be required for enlarging 
transformer stations at various points 
to take care of normal growth, and 
for the extension of rural lines, the 
only capital expenditure of magnitude 
which is under consideration for the 
early future is for the 110,000-volt 
line from Ottawa to Chats Falls, al- 
ready mentioned. 


CHATS FALLS 
FREQUENCY-CHANGER SET 


A brief statement of the use which 
has been made of the frequency- 
changer set at Chats Falls and of its 
place in the economy of the system’s 
operation may be of interest to you. 
For several weeks during the summers 
of 1986 and 1937, as a result of low 
flow in the Trent river and substan- 
tial increases in the summer demand 
for power, it was necessary to trans- 
fer power from the Niagara system 
via the frequency-changer set to meet 
the system primary load demand. 
This year, although stream flow con- 
ditions have been better than average 
there were short periods in August 
and September when the frequency- 
changer would have been operated to 
guarantee a full supply of primary 
power had it not been for a temporary 
arrangement then in effect with the 
Gatineau Power Company whereby 
the Company obligingly agreed to sup- 
ply, at pleasure, a limited amount of 
60-cycle power to the Eastern Ontario 
system in place of the delivery of an 
equal amount of 25-cycle power to the 
Niagara system. 

Under this temporary “at-will” ar- 
rangement with the Gatineau Power 
Company for what is, in effect, a 
transfer of power from the Niagara 
system to the Eastern Ontario system, 
it has also been possible to transfer 
some surplus energy to augment the 
limited amount of energy which is 
available from time to time for dis- 
posal as secondary power in the East- 
ern Ontario system. Before the 
present transfer arrangement with 
the Gatineau Power Company was 
effective the frequency-changer was 
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used to effect secondary as well as 
primary power transfer and this pro- 
cedure will be resumed should the 
Gatineau Power Company be unable 
to continue the present arrangement 
or whenever it may otherwise be ad- 
vantageous to do so. 


The frequency-changer provides a 
substantial standby service to the 
Eastern Ontario system; in amount it 
is at present limited to a maximum of 
approximately 20,000 horsepower by 
the capacity of the step-down trans- 
formers at Trenton, but this can be 
more than doubled by providing ade- 
quate receiving facilities. The value 
of this standby service was demon- 
strated early in September of this 
year when trouble developed in the 
44,000-volt connection between Kings- 
ton and Belleville and the frequency- 
changer was utilized to maintain full 
service to customers in the Central 
Ontario district. 

The position of the Eastern Ontario 
system with respect to the frequency- 
changer is a very happy one. Its 
capital cost is borne by the Niagara 
system and the Eastern Ontario sys- 
tem pays only according to its needs. 
When it has no need of power from 
the frequency-changer either for 
actual use or for reserve, it pays noth- 
ing. When you consider that this en- 
ables the Eastern Ontario system to 
obtain additional supplies from the 
Niagara system until its load has in- 
creased sufficiently to fully load a new 
power development of its own and 
thereafter to correspondingly reduce 
its takings from, and payments to, the 
Niagara system, it will be apparent 
that the frequency-changer fulfils 
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a unique and extremely valuable func- 
tion. 

WHOLESALE POWER SUPPLY TO 

INDUSTRIAL COMPANIES 

A matter upon which questions are 
sometimes asked is that of the surplus 
or deficit shown in connection with the 
supply of power to private companies 
in the Eastern Ontario system. To 
understand these financial matters, 
you must continually bear in mind the 
fact that the operations of the Com- 
mission are conducted upon a policy 
of providing power “at cost’. Even 
in connection with these large indus- 
trial customers of the system, the idea 
is not to charge “all the traffic will 
bear” in order to make profits for the 
partner municipalities. It is rather 
to charge for power at rates which, 
over a period of years, will adequately 
cover the costs involved, and at the 
same time encourage industrial ac- 
tivity in the district concerned; for 
the encouragement of industrial ac- 
tivity is really of much greater im- 
portance to the municipalities than 
profits on the power sold by the 
system. 

RURAL ELECTRICAL SERVICE 

Before concluding I would like to 
refer to the splendid progress that 
has been made in recent years in ex- 
tending electrical service to our rural 
citizens. Again I shall confine my 
figures to the seven years, 1930-1937. 

From 1930 to 1937 the miles of 
rural primary line in the Eastern On- 
tario system increased nearly 21%, 
times, from 1,070 to 2,604 miles. 
The total number of consumers also 
increased nearly 21% times, from 
6,780 to 16,050. But whereas the 
hamlet consumers just about doubled, 
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the farm consumers nearly tripled. 
The capital invested increased in the 
seven years from 2 1-3 millions to 
nearly 6 millions, and the government 
grant-in-aid from less than 14% mil- 
lions to almost 3 millions of dollars. 
The power supplied increased from 
3,305 horsepower in October, 1930, to 
8,173 in October, 1937. These are im- 
pressive figures, but it is interesting 
to note that the lines approved for con- 
struction in 1937 alone were 617 miles 
to serve 682 hamlet and not less than 
2,163 farm customers. It is a little too 
soon to obtain summary figures for 
the past fiscal year but it appears that 
the progress made in 1938 will be even 
greater than that made in 1937. 


CONCLUSION 

When I think of the power situation 
in Eastern Ontario as it was in the 
early days I am amazed at the trans- 
formation that has taken place. In 
those days the Commission was oper- 
ating the Central Ontario properties 
as trustee for the Province of On- 
tario. There was much dissatisfac- 
tion. Complaints were frequent and 
sometimes bitter. The brunt of the 
attack did not fall on me for I was 
then acting in a purely engineering 
capacity, nevertheless I well recall the 
spirit of those early days. The muni- 
cipalities of Eastern Ontario felt that 
they were off the beaten track; that 
adequate power supplies were not 
available for them or for industries 
which might otherwise be glad to 
locate in their precincts. The cost of 
power was deemed to be unduly high 
and as they had no share in ownership 
or management the municipalities 
lacked any real sense of partnership. 

Today, Eastern Ontario has a 


splendid, well-engineered and highly 
co-ordinated power system serving an 
area comparable with the Niagara 
system. In terms of load it is second 
only to the Niagara system. It has 
facilities capable of furnishing the 
power requirements of any industry 
that may be attracted by the numer- 
ous advantages which the east af- 
fords, at rates which stand com- 
parison with the lowest. It has a rural 
service that is unequalled by any 
private company. It is exceedingly 
strong financially. 


Moreover you, aS municipal repre- 
sentatives, have a sense of respon- 
sibility. A large share of the manage- 
ment is now yours, for nearly all the 
distribution systems are now owned 
by the municipalities. You also have 
a voice in the management of the 
common supply system, and as long as 
I am Chairman I will see that your 
voice is heard. 


In a word, you are full partners 
in a co-operative power undertaking 
which is second to none on the North 
American Continent or, for that mat- 
ter, in the world, and as such you 
share in Hydro’s destiny. The in- 
direct advantages which Hydro af- 
fords to industry and to your well- 
being as citizens is incalculable. 

What a transformation to take place 
in so short a time! What an achieve- 
ment to the credit of Sir Adam Beck 
and those who followed in his foot- 
steps! 

We should try to recapture the 
spirit of Hydro, the spirit that Sir 
Adam had. Some of us, including my- 
self, have been too immersed in the 
engineering and economic aspects of 
Hydro to envisage the whole enter- 
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prise in its relation to Mr. Average 
Citizen. We have partially lost sight 
of what it has done for Ontario’s 
millions. I am only now beginning to 
catch the real meaning of the spiritual 
aspect of Hydro; only now beginning 
to realize how essential it is and what 
a responsibility falls upon me and my 
colleagues, for it is ours to foster that 
spirit, and pass it on undimmed to 
succeeding generations. | 

If we here today set our hands to 
the task of building Hydro for the 
common good, with no thought of 
serving sectional or local interest, 
there is no telling what greater things 
we may yet accomplish. But we must 
have faith in each other and we must 
have the will to work in harmony. In 
the interests of this Province I pledge 
you the best I have and, in return, I 
ask you to give your best to Hydro. 


SO 


George Grosz, Waterloo 


On the evening of Thursday, Octo- 
ber 20, 1938, George Grosz, manager 
of the Waterloo Public Utilities Com- 
mission, passed away in his 58th year. 
His health had been failing for the 
past few years and although there 
did not seem to be any definite cause 
of his condition he gradually weak- 
ened. 


Mr. Grosz was born in Waterloo, 
Ontario. At the age of 16 he entered 
employment of the Waterloo Electric 
Power Company and taking a course 
in electrical engineering in the Scran- 
ton schools became electrical superin- 
tendent of the company in 1904. When 
the town of Waterloo bought the 
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George Grosz. 


company power plant in 1909, and put 
it in charge of the Waterloo Water 
and Light Commission, he was re- 
tained as superintendent of the 
electrical department and given full 
supervision of re-constructing the 
system for use with Hydro power. 
Since that time he has continued to 
serve in that capacity becoming 
manager about five years ago. 

In addition to his duties with the 
Waterloo Public Utilities Commission, 
Mr. Grosz was very valuable to the 
town in his work on various organiza- 
tions. These included the Waterloo 
Board of Trade, the Board of Relief, 
the Parks Board, of which he was 


352 


THEsBULEETGIN 


DUM II Hy DRO-ELECTRIC POWER COMMISSION OF ONTARIO ll! IIINIIIIIti10itH100000000000i00000000Httt00t8 


chairman, the Musical Society, of 
which he was president, and the 
Waterloo Club. 


Mr. Grosz is survived by his widow 
and one son, also his mother, one 
brother and one sister. 


SSC FSO Fé 


Economic and Other Aspects of 
Some Utility Metering Problems 


*By E. G. Ratz, Electrical Engineer, Canadian Westinghouse 
Company, Limited, Hamilton, Canada 


(Continued from September) 


MAKING USE OF METER OVERCURRENT 
PERFORMANCE 

In Fig. 5 is shown the overcurrent 
performance of modern watthour 
meters demonstrating that such meters 
may be used to about 400 per cent. of 
current rating without material 
inaccuracy. 

For a 60 ampere 3 wire service a 15 
ampere meter is therefore adequate 
under all conditions. 

For a 100 ampere 3 wire service a 
25 ampere meter is adequate under 
all conditions and a 15 ampere meter 


is adequate if the load exceeds say 
50 amperes or 60 amperes only for 
short periods. 

For a 60 ampere 2 wire service a 
15 ampere meter is adequate under 
all conditions, and unquestionably a 
10 ampere meter is quite sufficient 
under all but very exceptional circum- 
stances. 

Making use of meter overcurrent 
performance as outlined has the dis- 
tinct advantage that meters of lower 
ratings may be applied and corres- 
pondingly better registration obtained 


TABLE I. 


Capacity of Service Rating of Meter 


Meter Accuracy Range 
Modern Meter Obsolete Meter 


amp. - 2 wire 10 amp. 10 to 4000 watts 10 to 1100 watts 

60 amp. - 2 wire 15 amp. 15 to 6000 watts 15 to 1650 watts 

* 60 amp. - 3 wire 10 amp. 20 to 8000 watts 20 to 2200 watts 
* 60 amp. - 3 wire 15 amp. 30 to 12000 watts 30 to 38300 watts 
* 60 amp. - 3 wire 20 amp. 40 to 4400 watts 
* 60 amp. - 3 wire 25 amp. 50 to 20000 watts 50 to 5500 watts 
*100 amp. - 3 wire 15 amp. 30 to 12000 watts 30 to 33800 watts 
*100 amp. - 3 wire 20 amp. 40 to 4400 watts 
*100 amp. - 3 wire 25 amp. 50 to 20000 watts 50 to 5500 watts 
100 amp. - 8 wire 40 amp. 80 to 8800 watts 
100 amp. - 8 wire 50 amp. 100 to 40000 watts 100 to 11000 watts 


* commonly used ratings. 
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at light load. In fact the light load 
to which a meter of a given type will 
be accurate is extended downward in 
exact proportion to the meter current 
rating used. 

Assuming 1 per cent. as the mini- 
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current characteristics of meters will 
be clear from Table I. Fromthetable 9. 5—Overcurrent perf ormance of 
the advantage at light load of a 15 ™odern watthour meters compared 
ampere 3 wire meter will be obvious, DUN MOE OO ee OER 
as will also the advantage of a 10 ce: 

ampere 2 wire meter over a 15 ampere 
2 wire meter. 

In applying modern meters the best 
results are obtained if the maximum 
loads are co-ordinated with the maxi- 
mum current which the performance 
of the meter will permit. Failure to 
so co-ordinate the maximum loads with 
the performance not only results in 
loss of the overcurrent performance 
available in the meter, but results in 
a poorer light load accuracy as well. 


time the overcurrent and other per- 
formances have been revolutionized. 

The comparison of accuracy on 
overcurrent speaks for itself. 

The temperature characteristics of 
obsolete meters are also poorer than 
those of modern meters, a fact which 
is often overlooked. Very few meters 
are located so that the temperature in 
winter is as high as approximately the 
70 deg. fahr. at which they were 
calibrated. As is well known, uncom- 
METERS OF OBSOLETE CHARACTERISTICS pensated watthour meters tend to run 

This is related largely to the head- slow in proportion to a drop in tem- 
ing on “Overcurrent Performance’’. perature, as shown in Fig. 5. 

The question of discarding and re- Table I shows the comparative range 
placing meters of obsolete performance of loads over which modern and obso- 
is one that has been brought up re- lete meters have approximately equi- 
peatedly — but without adequate re- valent accuracy. Keep in mind, of 
sponse on the part of the utility course, that even within the range 
authorities. shown in the table the modern meter 

Fig. 5 shows the performance of a_ has a better performance under such 
modern meter compared with that of circumstances as voltage variation, 
a meter having obsolete characteristics temperature variations, power fac- 
and purchased prior to say 20 or 25 tor, and similar conditions. 
years ago. While meters made more If the resultant performance due to 
than 20 or 25 years ago were certainly operation on overload, low tempera- 
excellent meters in their day, never- ture and other characteristics, should 
theless the development of the meter- cause an obsolete type of meter to 
ing art has been such that since that under-register by say 1.5 per cent., 
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then with a $5.00 monthly account the 
loss due to such an obsolete form of 
meter would be about 90 cents per 
annum. In ten years this would 
amount to about $9.00 which would 
nearly pay for the entire cost of a 
modern meter— in say a little over two 
five year Government seal periods. 


Another aspect of using meters 
with modern characteristics is that the 
cost of the meter itself is by no means 
the total cost of rendering the account 
to the consumer. In addition, there is 
the matter of testing and servicing, 
the Government inspection fee, the 
cost of the installation of the meter, 
the expense of reading the meter 


monthly or bi-monthly, the keeping . 


and issuing of the accounts, and the 
expense of collections. It will be 
clear that the cost of the meter is 
only a proportion of the total ex- 
pense involved in measuring the con- 
sumer’s energy, and rendering and 
collecting his account. The billing 
costs in excess of meter cost are fixed, 
but the revenue to meet them depends 
directly on the meter accuracy. 
Basing the depreciation of meters 
on a life of 20 or 25 years—which is 
undoubtedly as long a time as would 
be allowed by accounting methods— 
most of the meters with obsolete 
characteristics can now be written off 
entirely without loss. Certainly meters 
made prior to about 1906, which have 
still poorer characteristics, could and 
should be written off without any 
financial hardship whatsoever. 


CURRENT TRANSFORMERS 
An instrument transformer multi- 
plies the registration of the meter by 
its ratio, and as inaccuracies are 


similarly multiplied, good accuracy is 
of prime importance. When current 
transformers are used the loads are 
large and the amount of power in- 
volved is therefore correspondingly 
important. 

There are probably few pieces of 
equipment purchased by utilities 
where so little attention is paid to 
performance, considering the effect 
which such performance may have on 
the accuracy and registration, as in 
the case of current transformers. 


The custom seems to have been to 
purchase instrument transformers and 
particularly current transformers, for 
ordinary service metering, merely as 
a piece of equipment without any 
particular reference to performance. 
Certainly few utilities check the 
quality of the performance carefully 
and in detail when purchasing. 

In the first place a polyphase instal- 
lation requiring current transformers 
is now limited in current rating to the 
primary rating of the current trans- 
former. This immediately limits the 
range of current over which the 
metering installation may be used and 
makes it impossible to take advantage 
of any overcurrent capacity charac- 
teristics of the polyphase’ meter. 
Inability to use a lower full load 
rating has a corresponding effect on 
the light load performance. 

Current transformers without over- 
load characteristics require more 
changes in current transformer rat- 
ings to conform with load changes, if 
best accuracy is to be maintained, than 
is the case with self-contained poly-’ 
phase meters, or than is the case if 
current transformers are used which 
can be operated at currents in excess 
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of primary rating in the same manner 
as the meters may be so operated. 

A current transformer having an 
overcurrent rating somewhat similar 
to that of the meter will provide a 
much better light load accuracy, make 
full use of the meter characteristics 
on overcurrent, and at the same time, 
by extending the current range of a 
given installation, reduce the variety 
of capacities which must be provided 
and consequently the amount of inac- 
tive equipment which may be left 
from different installations as they 
are changed from time to time. 

Fig. 6 shows a comparison of the 
performance of maximum rated cur- 
rent transformers as now commonly 
used and a new form of current trans- 
former having overcurrent character- 
istics. 

The dotted lines in Fig. 6 show the 
performance of a good current trans- 
former of the type heretofore avail- 
able. 

Note particularly that the capacity 
of the meter as to accuracy at light 
load for the dotted curves is limited 
to a much higher current than the 
1 per cent. starting current available 
in self-contained meters. Also note 
that there is no overload capacity at 
all on the dotted curves. Briefly, this 
type of current transformer restricts 
the range over which the current may 
be measured accurately to that portion 
of the curve shown (in dotted), which 
range is from one-half to one-third of 
that over which the meter is useful. 

The full line curve in Fig. 6 shows 
the performance of the newer through 
type current transformer illustrated 
in Figs. 3 and 4, which is the 
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Fig. 6—Comparison of performance 
of current transformers. 


Same current transformer used in the 
metering box shown in Fig. 2. 

Note the improved accuracy ob- 
tained throughout from the newer 
through type current transformer, 
particularly the extended range of 
accuracy on light loads, and the use 
made of the overcurrent performance 
of the meter. With this current 
transformer full advantage is taken of 
the meter performance characteristics 
and the current transformer places 
practically no limitation thereon. 

The through type current trans- 
former illustrated can be had with a 
ratio as low as 200/5 and operates the 
meter down to about 2 to 3 per cent. 
of rated capacity, i.e. down to about 5 
amperes or less. On the other hand, 
this current transformer is accurate 
up to over 200 per cent. of rating, i.e. 
to over 400 amperes. 

Two current transformer ratings of 
say 200/5 amperes and 600/5 amperes, 
which are interchangeable mechani- 
cally, provide an accurate range of 
registration from about 15 amperes to 
400 amperes, and from about 30 am- 
peres to 1200 amperes for the respec- 
tive ratings. With these two ratings 
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a range of current from 15 amperes 
to over 1200 amperes is covered ac- 
curately. 

WATTHOUR METER PROTECTORS 

Utilities whose distribution circuits 
are subject to lightning disturbances 
should install suitable lightning ar- 
resters, particularly for the protection 
of self-contained polyphase meters. 

Lightning disturbances may cause 
the meter to break down or entirely 
destroy it. This is sufficiently serious 
as far as the individual meter is con- 
cerned but it is not by any means the 
most serious aspect of the situation 
from an economic standpoint. — 

A lightning arrester used with a 
polyphase meter does more than 
merely save a meter from destruction 
or break down. Lightning disturbances 
are apt to burn off a voltage coil lead 
or otherwise put a single element of a 
polyphase meter out of commission. 
If a single element of a polyphase 


meter is affected the meter continues 
to register inaccurately on the other 
element only, to the detriment of the 
utility, and there are instances where 
disputes involving many thousands of 
dollars have arisen due to the opera- 
tion of a polyphase meter for an un- 
known length of time with one element 
out of commission. Unless very con- 
clusive evidence can be produced as 
to when the accuracy of the meter was 
affected (which is almost impossible to 
do when it is damaged by lightning) 
it is not possible for a utility to 
collect for power consumption more 
than three months prior to the time 
the meter was found to be inaccurate. 


The practice of installing suitable 
lightning arresters for the protection 
of watthour meters is relatively inex- 
pensive and protects not only the 
meter itself, but what is more im- 
portant protects the revenue registered 
by the meter. 


NoTE:—The statements and opinions in the foregoing are those of the author 
and are not necessarily accepted by the Hydro-Electric Power Commission of 
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Quarter Century Club 


N the evening of Friday, 
November 18th, 1938, 262 
of the employees of The 
Hydro-Electric Power Com- 

mission of Ontario who had served for 
over twenty years met with the Hydro 
Commissioners at the King Edward 
Hotel, Toronto, for their third Annual 
Dinner and their first dinner as The 
Ontario Hydro Quarter Century Club. 
The original organization was known 
as The Twenty Year Club, of which 
all employees of the Commission who 
had completed twenty years of con- 
tinuous service with the Commission 
were automatically members. 
Recommendations had been made to 
the Commission for some tangible 
form of recognition for those of the 
staff who have had long service. Dur- 
ing the past year the Commission 
authorized the granting of extended 
vacations to those employees with 
twenty-five or more years’ service, and 
in addition, the presenting to each a 
gold service button and a long service 
certificate. In line with this the name 
of the Club was changed from 
“Twenty Year” to “Quarter Century”, 
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the membership to include those who 
have completed twenty years’ service 
as of October 31st, 1938. Other em- 
ployees will become members auto- 
matically on completing their twenty- 
five years. 

The dinner, therefore, was made 
the occasion for presenting for the 
first time the long service buttons and 
certificates by the Commission. Owing 
to the absence of Dr. T. H. Hogg, 
Chairman, the Honourable William L. 
Houck, Vice-Chairman of the Commis- 
sion, acted as toast-master. In a brief 
address he congratulated those present 
on their length of service, pointing 
out that the interest and loyalty of the 
staff since the beginning of Hydro had 
been an important factor in making 
the satisfactory state of the enterprise 
that has existed down through the 
years. There were also addresses by 
J. Albert Smith, Commissioner, and 
W. W. Pope, who was Secretary of the 
Commission from 1909 to 1936. Fol- 
lowing the addresses, Mr. Houck, act- 
ing on behalf of Dr. Hogg, and 
assisted by Mr. Smith, presented the 
long service buttons and certificates 
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Long Service Certificate. 


to 109 recipients whose names are 
listed below. 

Officers for 1939 were elected as 
follows :— 


President - -  T. C. JAMES 
Vice-President - J. S. LOTIMER 
Secretary - -  T. MCFADYEN 
Treasurer - - J. P. MORGAN 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 


tain the co-operative spirit between. 


municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


Quarter Century buttons and certi- 
ficates were presented to the follow- 
ing, the names being listed in the 
order of seniority for completion of 
twenty-five years of service with the 
Commission :— 

ALBERT H. MCBRIDE 

EDGAR T. J. BRANDON 

COLIN C. MCLENNAN 

JAMES N. WILSON 

FREDERICK T. STOCKING 

WILLIAM L. AINLAY 

CLARENCE C. BODLEY 

GEORGE G. TERRY 

ARTHUR E. DAVISON 

ELLEN KEATING 

WILLIAM W. POPE 

WILLIAM G. PIERDON 

STEPHEN R. A. CLEMENT 

BRENDAN MULHOLLAND 
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Design of gold service button, 
twice diameter. 


JAMES S. LOTIMER 
JAMES A. LAWRENCE 
DONALD M. JOHNSTON 
WILLIAM E. LANGTON 
WILLIAM O. G. WALKER 
GEORGE W. HOWSE 
ALEXANDER QUIGLEY 
CHARLES H. SHEPPARD 
TOLVER R. POSTLE 
EDMUND S. LAPPE 
THOMAS D. CAMERON ete 
ESTYN ROBERTS rye ge 
WILLIAM MCKENZIE j 
WILLIAM G. HEWSON 
GEORGE L. WATTS 

FRANK TAYLOR 

WALLACE W. TROTT 
EMILE O. J. VLOEBERGS 
ALEXANDER MCPHERSON 
ROBERT W. FUNNEL 
FREDERICK D. LINTON 
JAMES H. ROGERS 
BENJAMIN HILL 

STANLEY M. RICHARDSON 
CHARLES L. BELFORD 
RICHARD M. A. THOMPSON 
ARTHUR C. GOODWIN 
GEORGE AUSTEN 

COLIN S. GRASETT 
BANCROFT O. SALTER 
SAMUEL STAINES 
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CHARLES McEvoy HAROLD J. SURTEES 
GEORGE A. SAUNDERS WALTER H. COOKSON 
ALFRED 8. L. BARNES ARTHUR G. LANG 
JOHN H. CASTER GEORGE J. MICKLER 
GEORGE F. RONALD THOMAS F. ELPHICK 
HENRY C. DONCARLOS ANDREW C. HOLCOMBE 
LEONARD K. ELLIOTT ARTHUR B. SAWYER 
ERNEST POMFRET HENRY A. C. RENSHAW 
JOSEPH G. BELL FRANK E. COONEY 
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FREDERICK L. GAMAUF GORDON PACE 
GEORGE G. COUSINS OTTO HOLDEN 
EDWARD R. ADDERMAN JAMES LOGAN 
JESSE C. HAGERMAN WALTER L. AMOS 
WILLIAM H. FAWCETT ALEXANDER M. MACLACHLAN 
DUNCAN McCuaIGc | WALTER H. MILLS 
EDWARD J. TAYLOR EDGAR N. R. DURIE 
GEORGE L. ROUSE GEORGE FOSTER 
FRANCIS W. CLARK RODERICK B. YOUNG 
RICHARD T. JEFFERY THOMAS 8S. MCFADYEN 
DANIEL A. MCKENZIE GEORGE A. MCNAUGHT 
SECOR W. JOHNSTON GEORGE A. CURRY 
ARTHUR H. HULL ERNEST F. STEELE 
THOMAS H. HoGa GEORGE A. IRONSIDE 
io) SE SS 
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The Thunder Bay System 


By Dr. Thomas H. Hogg 


FEEL that I am no stranger to 
this remarkable district of 
yours. My acquaintance with it 
began just a quarter of a cen- 
hiny saco. niet 13 hi placed =the 
original survey party which collected 
data for a power development at Dog 
lake on the Kaministikwia river, and 
in 1917 I organized the Nipigon river 
survey. This work took me all over 
the Kaministikwia and Nipigon rivers. 
Later I looked after the design and 
construction of the Cameron Falls 
development. Then in 1925 the Com- 
- mission undertook the Virgin Falls 
dam and in 1930 the Alexander de- 
velopment. Further extensive sur- 
veys on the Nipigon river between 
Pine Portage and lake Nipigon have 
also been made with a view to addi- 
tional supplies of power for the dis- 
trict when needed. Pleasant recollec- 
tions of many visits to Port Arthur 
and Fort William are associated with 
these activities. 
The Dominion of Canada, being a 
small country with respect to popula- 
tion but one of the greatest with 
respect to area and wealth of natural 
is faced with tremendous 
expenditures in maintaining its 
proper national development. It pro- 
duces from its great wealth of natural 
resources far more than its small 
population can consume, and it must 
depend upon its exports to world mar- 
kets to provide the means by which it 
can consistently progress. With this 


resources, 


= 


An address given at a dinner in Port Arthur 
on October 20, 1988. 
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lakehead district playing such an im- 
portant part in the operations of three 
of the great industries upon which 
Canada depends for maintaining its 
world position, that is the grain trade, 
the pulp and paper industry and gold 
mining, you the citizens of Port 
Arthur and Fort William, occupy an 
enviable position, which, however, en- 
tails great responsibilities. To dis- 
charge its responsibilities and func- 
tion as it should, in order to fulfil the 
destinies thrust upon it by its geo- 
graphical position, the Thunder Bay 
district must have available an abun- 
dance of cheap power. Through the 
vision of Sir Adam Beck, and the co- 
operation of the cities of Port Arthur 
and Fort William with The Hydro- 
Electric Power Commission, this fea- 
ture has been adequately provided for. 


The early history of the Thunder 
Bay system is intimately bound up 
with the history of Port Arthur. Port 
Arthur has ever been a public-owner- 
Snipecity.- Port “Arthur. and: Fort 
William were among the first munici- 
palities in Canada to operate their 
own electric street railway, and their 
own telephone and water works sys- 
tem. With this foundation firmly 
established away back in the ‘“nine- 
ties’, they have never let pass an 
opportunity to declare themselves by 
popular vote for municipal ownership 
and to do so in unmistakable terms. 

Since 1920 the power supplies of the 
Thunder Bay system have been de- 
pendent upon the Nipigon river. The 
splendid power possibilities of this 
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river, situated in the midst of a 
heavily wooded, almost virgin forest, 
so ideally furnished with natural stor- 
age and in consequence so well adapted 
to supply the continuous demands, 
hour after hour, month after month, 
incidental to the manufacture of wood 
pulp and newsprint, were almost lost 
to public ownership. But for the 
courageous and indefatigable efforts 
of Sir Adam Beck, this remarkable 
stream would not have been reserved 
for public development and put to its 
present beneficial use. 


I do not propose to dwell upon those 
very early days, upon their trials and 
tribulations, or upon the high courage 
and tenacity which eventually tri- 
umphed in the face of many grave 
difficulties. Neither do I propose to 
reopen the contentious issues sur- 
rounding the initial development of 
Cameron Falls, or the outburst of 
scathing and bitter criticism through- 
out Ontario and Canada _ which 
greeted that venture and which found 
a gleeful response in the United 
States, culminating in the vicious mis- 
representations of the Murray-Flood 
report. 

The success of the Cameron Falls 
development has long since been con- 
ceded, much to the dismay of its many 
critics, and I need scarcely tell you 
that the swift and dramatic character 
of that success, which startled friend 
and foe alike, was entirely attribut- 
able to the truly remarkable develop- 
ment of these twin cities of Port 
Arthur and Fort William and the 
Thunder Bay district as a whole. 

It would seem, however, that the 
success of your second venture at 
Alexander is not yet universally con- 


ceded; that there is, in fact, some 
difference of opinion about it. This 
may be attributable to lack of appre- 
ciation of the significance of the 
facts. Whatever the explanation, it 
is a regrettable misconception which 
might have harmful consequences and 
which, therefore, calls for some com- 
ment from me tonight. 

As a background to a discussion of 
the power development at Alexander 
and to what I shall later have to say 
about other matters, I should first 
sketch in brief outline the remarkable 
load growth that has taken place in 
the Thunder Bay system, the need for 
system power reserves and the maxi- 
mum safe operating capacity of the 
Cameron Falls plant, as a sole source 
of supply for the system. 


CAMERON FALLS CAPACITY 

While there are six generating units 
in the Cameron Falls plant having an 
aggregate capacity of 75,000 horse- 
power at normal head, this capacity 
is not strictly dependable. It is a 
foregone conclusion that at intervals 
one unit will be out of service for 
maintenance work or even breakdown 
repairs and it is unthinkable that the 
basic needs of the industries of the 
Thunder Bay district should be seri- 
ously curtailed for weeks or months 
because of an eventuality that is not 
only foreseeable but certain to occur. 

The highest figure that can be given 
for the dependable output of Cameron 
Falls allowing for reserve is the 
capacity of five units which at flood 
flow is 61,000 horsepower. Moreover, 
the dependable regulated flow of the 
river closely approximates the require- 
ments of five units and not six. The 
depletion of the lake Nipigon storage 
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by the use made of the full capacity 
of six units in 1929 and 1930 lends 
ample confirmation to this. From the 
point of view of a single plant as 
the sole supply to the system the sixth 
unit is, therefore, distinctly a spare, 
although it has full reserve value 
against breakdown. In what follows, 
therefore, the dependable capacity of 
the Cameron Falls generating station 
will be taken as 61,000 horsepower. 
GROWTH IN PRIMARY LOAD 

With this in mind, let us examine 
the growth of primary load. Com- 
mencing in 1911 with a peak of 2,000 
horsepower, the load grew to 6,950 
horsepower in 1920. By the fall of 
1925 it reached the amazing figure of 
- 49,600 horsepower, fully loading four 
of the five units then installed in the 
plant. Early in 1926 a sixth unit be- 
came available at Cameron Falls; and 
there followed a pause of two years 
without growth in peak demand. 
Then in 1928 it shot up to 67,000 
horsepower, exceeding the dependable 
capacity of the plant by 6,000 horse- 
power. In 1929 and 1930 the primary 
peak loads were only slightly less than 
78,000 horsepower, which exceeded the 
capacity of all six units by 2,000 
horsepower; by good fortune the ex- 
cess over and above the capacity of 
the Cameron Falls plant happened to 
be obtainable from the Kaministiquia 
Power Company. 

The depression that followed is his- 
tory. However, in only two years 
(1931 and 1932) did the primary peak 
load for the year drop below the de- 
pendable capacity of the Cameron 
Falls development. From 1933 to 1935 
the primary load climbed steadily 
from a peak of 66,200 horsepower in 
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1933 to 70,500 horsepower in 1935, 
rising sharply in 1936 to 83,400 horse- 
power, and in 19387 to 88,500 horse- 
power. In September it was only a 
little less than 96,000 horsepower— 
which means that it has exceeded the 
dependable capacity of Cameron Falls 
by almost 35,000 horsepower. 

These figures are for primary load 
only, and are exclusive of secondary 
power sold for the generation of steam 
to which I shall refer again later. The 
total load, including secondary power 
for steam, from 1933 onward has 
approximated and even taxed the full 
combined capacity of both the Ca- 
meron Falls and Alexander develop- 
ments. 

Moreover, these figures for loads 
actually carried give no indication 
whatever of additional load which 
from time to time, looking forward, 
appeared almost certain to material- 
ize. In this connection it must be 
remembered that projects to provide 
capacity for anticipated future power 
needs must be undertaken in advance 
of the materialization of those needs. 
A policy so cautious as to tolerate an 
accumulation of unsatisfied demands 
prior to undertaking new develop- 
ments is unthinkable. In the case of 
a plant like that at Alexander, a mini- 
mum interval of from eighteen to 
twenty months between authorization 
and readiness to carry load must be 
allowed. 

Returning now to 1926, it will be 
remembered that, with the steady 
growth in municipal load and the tre- 
mendous expansion in the pulp and 
paper industry, the load had already 
reached the capacity of four units at 
Cameron Falls and had been increas- 
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ing at a phenomenal rate. During that 
year (1926) additional contracts were 
executed between the Provincial Gov- 
ernment and the various pulp and 
paper companies operating in the 
Thunder Bay district, awarding extra 
timber limits and calling for a definite 
production output by each company. 
There was every indication that addi- 
tional power development was _ neces- 
sary and as about two years would be 
required to construct the Alexander 
plant this work was authorized and 
begun in June, 1926. 


In 1927 the pulp and paper industry 
experienced a temporary setback as 
a result of which the Commission sus- 
pended work on the Alexander de- 
velopment. However, in the face of 
the very marked resumption of ac- 
tivity and increase in load which oc- 
curred in 1928, when the load itself 
actually reached a point in excess of 
the dependable capacity of the Ca- 
meron Falls plant, the Commission 
naturally decided to complete the 
Alexander development. 

The details of the work program 
are, of course, unimportant for our 
present purpose nor will it be profit- 
able to trace in detail the effect of the 
depression upon industry. It is, how- 
ever, worth noting that the load of the 
Thunder Bay system is of a highly 
industrial character, dominated by 
three activities: pulp and paper, grain 
transportation, and mining. In fact 
it is more industrialized than the load 
of any other system of the Commis- 
sion. It is also significant that the 
pulp and paper industry is peculiarly 
sensitive to any depression or reces- 
sion in business activity. This fact 
coupled with the reduction in the ac- 


tivity of the grain trade over a period 
of years gave a_ setback to the 
primary power demand on the Thun- 
der Bay system from which it did not 
completely emerge until 1936 and 1937. 
SECONDARY POWER 

It must not be supposed that the 
added power resources furnished by 
the Alexander development have been 
allowed to remain idle. All things 
considered, they have been used with 
telling effect; chiefly by taking advan- 
tage of “‘process” steam requirements 
for the manufacture of wood-pulp and 
paper. Arrangements were made 
with a number of companies which 
enabled them to obtain their process 
steam from electric steam generators 
at a comparatively low energy rate. 
Both the Thunder Bay system and the 
companies benefited by this transac- 
tion; the system put to beneficial use 
power resources which otherwise 
would have wasted and the companies 
effected material operating economies 
at a time when, owing to the state of 
the newsprint market, any saving in 
cost was helpful. Furthermore, Ca- 
nada benefited by the substitution of 
an expenditure for electrical energy 
produced in Canada, for an expendi- 
ture for fuel from a foreign country. 

As I have already inferred, it is 
sound engineering and economic prac- 
tice for power systems to carry a re- 
serve over and above primary power 
requirements and it is equally sound 
to utilize such reserves and dispose of 
them for any secondary purpose which 
will yield revenue and thereby reduce 
the cost of carrying the reserves. The 
amount of reserve which it is advan- 
tageous to carry in this way depends 
upon a number of factors including 
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the secondary revenue which can be 
derived from its sale. I do not sug- 
gest that the power reserves on the 
Thunder Bay system have been in 
proportion to the system’s require- 
ments, but I do point out to you that 
on this system you have had an extra- 
ordinarily large amount of industrial 
equipment standing idle and, in conse- 
quence, you have been constantly con- 
fronted with the possibility of a rapid 
resumption in activity which would 
increase the demand for power at an 
extraordinarily high rate which, in 
turn, justified the carrying of a larger 
_Yreserve than under more normal con- 
ditions would be the case. As your 
load grew, it was a simple matter to 
curtail the sale of secondary power 
and utilize corresponding resources 
for the production of primary power. 
FUTURE POWER SUPPLIES 

What, you may ask, of additional 
power supplies for the future. This 
matter has already received attention. 
Physical surveys have been made and 
they have been supplemented by eco- 
nomic studies to determine just what 
form the next development should 
take. 

The dependable capacity of your 
present system, after making allow- 
ance for needed reserves, is little 
more than 100,000 horsepower. The 
primary load in September of this 
year reached 95,824 horsepower, the 
highest primary load ever recorded. 
The increase was due to the extra de- 
mands of the grain trade. It may 
be desirable to commence another pro- 
ject comparatively soon, so that with- 
in two or three years, depending upon 
expected load growth, it will be avail- 
able for use. 
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I would remind you that the inter- 
ests of the Thunder Bay system are 
too large to be satisfied by small 
palliative measures. That issue was 
decided to your advantage in 1917 
when the Cameron Falls development 
was undertaken; it was clear when 
Alexander was developed and it is 
equally clear now. Port Arthur and 
Fort William must go forward, their 
citizens would not be content to ac- 
cept a static situation. Is there any- 
one here who does not agree that as 
we face the future we will with one 
accord say: ““Adequate advance provi- 
sion must be made for the bona fide 
growth requirements of the Thunder 
Bay system’? Is it not also clear that 
this is precisely the situation with 
which the Commission was faced in 
1925 when the load reached the de- 
pendable installed capacity of Ca- 
meron Falls and the Alexander project 
was authorized? And does it not give 
emphasis to the fact that the Commis- 
sion’s action in going ahead with the 
Alexander development must be view- 
ed in the light of the facts available 
at that time, not in the light of those 
available now ?* 

When we determine whether we are 

*A clear understanding of the relationship that 
the dependable capacity of the Cameron Falls gen- 
erating station bears to the actual primary peak 
loads that have been carried by the Thunder Bay 
system, may be obtained by turning to the peak 
load diagrams on pages 54 and 55 of the Com- 
mission’s Annual Report for 1937. If a line be 
drawn across both of the diagrams at the height 
of the dependable capacity of the Cameron Falls 
generating station, which as noted above is 61,000 
horsepower, the amount by which the system 
monthly peaks exceeded, or fell below, the capacity 
may be seen at a glance. The diagram on page 54 
which shows the total load—which up until 1931 
was all primary—may be used up to that year, 
and the diagram on page 55—on which both the 
primary and secondary loads are given—may be 
used for the years 1932 to 1937. It will at once be 
obvious that in each year from 1928 to 1987 in- 
clusive the primary peak load of the Thunder Bay 
system exceeded the capacity of the Cameron Falls 


generating station, excepting only the two de- 
pression years of 1931 and 1932. 
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going to risk a shortage of power in 
the Thunder Bay system or proceed 
with additional power developments 
we will not be blessed with hindsight, 
but at the proper time, this Commis- 
sion is prepared to sit down with you, 
display the facts and before commit- 
ments are made get your views on this 
important question. 

Having reviewed the growth in 
load and the power supplies of the 
Thunder Bay system and considered 
the place of the Alexander develop- 
ment in its relationship to these his- 
torical facts, I wish to discuss with 
you a few matters which are at pre- 
sent of particular interest in connec- 
tion with the Thunder Bay system. 
First let us consider the mines and 
mining loads. 

MINES AND MINING LOADS 

Some little time ago I obtained 
from-a friend a summarized state- 
ment of the disbursements of a large 
mining company which operates in 
the Thunder Bay district. I had al- 
ways felt that the indirect benefits of 
the mining industry in Ontario were 
enormous, but I was_ nevertheless 
deeply impressed by the magnitude of 
the moneys spent and the significance 
of those expenditures, especially to 
Port Arthur and Fort William which 
are directly connected by telephone 
with the mines in order to facilitate 
the placing of orders. 

Reference has been made to the un- 
usual susceptiblity of the pulp and 
paper industry, and perhaps also of 
the grain trade, to periods of indus- 
trial depression. Fortunately the 
gold mines have not been so affected. 
On the contrary, they have shown re- 
markable stability and have been a 


pillar of strength in the industrial life 
of the Thunder Bay district and in- 
deed of Ontario as a whole. This be- 
ing the case, how fortunate it is that 
you had an ample supply of power for 
the mines and that their development 
in the Thunder Bay district has at no 
time been retarded by lack of power 
resources. How fortunate too that 
the mines were located and developed 
at a time when they have been of ma- 
terial direct assistance in carrying a 
portion of the system generating ca- 
pacity in excess of primary require- 
ments for other purposes. 

When I think about the advantages 
which accrue to Port Arthur and Fort 
William as a consequence of their close 
geographic and economic connection 
with this splendid mining field, it is 
not surprising to me that you attach 
great importance to the mines and 
attribute at least a portion of your 
recent remarkable achievements to 
indirect benefits from the mines. 

In 1922, in an illustrated booklet 
published by the Commission relating 
to the Thunder Bay system and the 
Nipigon river developments, it was 
stated: 

“With such great mineral re- 
sources as have just been referred 
to and which are as yet practically 
untouched, there can be little doubt 
that the Thunder Bay district has 
a great future before it in the 
reclamation of its minerals and 
their adaptation to _ industrial 
uses”’, 

Although made in the year 1922, it 
was not until more than a decade later 
that fulfilment of this forecast came 
about. There are now eleven mining 
properties served by the Commission, 


VOL; XXV, NOs 11 


THE BULLETIN 


367 


UAMIUTTEATECTTAATTTTTE Hiy DRO-ELECTRIC POWER COMMISSION OF ONTARIO JIIIIINIINNNININNIIIIIIIHIIIIIIAN 


nine of which are producing mines 
and two are developing. The aggre- 
gate load in August, 1938, was 9,683 
horsepower. The maximum load of 
any one mine was less than 2,000 
horsepower, and the minimum demand 
about 200 horsepower. 


RATES FOR MINES 

Recently a problem of determining 
what constitutes appropriate and 
reasonable rates for mines has been 
calling more and more insistently for 
attention; while I am not in a position 
to-night to say a great deal about this, 
you may be interested in my tentative 
views. There is an obvious element 
of risk about the life of mines, which 
I think demands that the rates for 
power sold to mines should be such as 
not only to cover the costs including 
proportionate share of standard re- 
serves, but also should insure the re- 
tirement of any special investment in 
a period well within the life of the 
particular mine concerned. For the 
present, the Commission has stan- 
dardized on ten years as a reasonable 
time in which to write off such capital, 
and it is significant that, on this basis, 
no profits have been made prior to the 
present year. However, as the mining 
load grows there will inevitably de- 
velop a certain diversity between the 
loads, and not only will the loss of the 
load of one mine be less serious, but 
other mines will no doubt be seeking 
to obtain supplies of power, for which 
in many cases the Commission will be 
able to utilize, at least in part, trans- 
mission and generating facilities al- 
ready provided. When, therefore, a 
stage is reached at which on the aver- 
age the fulfilment of these conditions 
is well assured and when in addition 
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there is a margin of profit to spare, 
then I feel that the question of re- 
ducing the rates to mines by an 
amount which will terminate such 
profit should receive consideration. 

It is well to bear in mind that muni- 
cipal interests are recognized as para- 
mount but that municipal interests 
cannot be divorced from the interests 
of the mines which are now playing 
such an important part in the economy 
and development of the Thunder Bay 
district and indeed of Ontario. There 
should be no thought of making an 
exorbitant profit on the sale of power 
to mines for the benefit of the muni- 
cipalities or of the Province. The in- 
terests of the municipalities and the 
Province will be better served by 
charging the mines a price for power 
which encourages their development 
and which, in consequence, affords a 
rich return in indirect benefits. 

THE CAMERON FALLS HOUSING 
PROJECT 

I would like here to offer a word of 
comment and explanation relating to 
the much publicized housing project 
now nearing completion at Cameron 
Falls. 

For many years the greater portion 
of the Commission’s operating staff at 
Cameron Falls has been living in 
very unsuitable buildings erected in 
1923 to house the construction staff. 
As these buildings were cheaply con- 
structed for temporary use only, it is 
not surprising, after fifteen years, that 
it became impracticable and uneco- 
nomical to maintain them, and that 
they were utterly inadequate as 
dwellings. 

Over a year ago the former Com- 
mission decided, and so far as I know 
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the wisdom of that decision has never 
been questioned by anyone, that these 
buildings should be replaced, and au- 
thorized the necessary expenditure. 
The wheels were set in motion and 
in due course tenders were called for 
and the job was let to the lowest 
bidder. | 

Later it became apparent that some 
of you looked upon this procedure as 
highly arbitrary and altogether un- 
justifiable on the ground that the mu- 
nicipalities of Port Arthur and Fort 
William had not been consulted. Be- 
fore I could orient myself to this 
viewpoint, not unnatural as I now see 
it but none the less distinctly surpris- 
ing and novel to me, a controversial 
issue of seeming importance had 
grown out of whole cloth. 

I have since explained my position 
by letter to the Public Utilities Com- 
mission of Port Arthur, this city be- 
ing the storm centre, and I now de- 
sire to make it clear to you even 
though some repetition is unavoidable. 

The Hydro-Electric Power Commis- 
sion of Ontario has no desire to be 
arbitrary or dictatorial. It is not 
only willing to work in a spirit of 
friendly co-operation with the public 
utility commissions of the partner 
municipalities, it is most anxious to 
do so. I refer to the utility commis- 
sions because they are the duly con- 
stituted representatives of the users 
of electricity, and it is to the users 
of electricity that the Ontario Com- 
mission owes its duty. 


It is our desire that there should be 
the freest consultation to establish 
facts and ascertain local wishes and 
local colour and I would have gladly 
consulted about this housing project 


had I realized that you would have 
wished it. It may not have occurred 
to you that although individual con- 
sultation is feasible here, where two 
large municipalities have such a pre- 
ponderating interest in one system, 
it would be quite impracticable in the 
case of the Niagara or the Eastern 
Ontario or the Georgian Bay systems, 
owing to the large number of munici- 
palities, nor would the utility commis- 
sions have expected it; thus there was 
absolutely no precedent for consulta- 
tion as to the advisability of making 
an expenditure of this sort, which, 
after all, is less momentous than 
others that are made from time to 
time, but which are so technical that 
consultation would scarcely be ex- 
pected. 

In short, although I was not on the 
Commission when this work was au- 
thorized, and although I would have 
been glad to consult you, I certainly 
would have overlooked doing so. 

There is another angle to this mat- 
ter which I will not reopen to-night 
because I know that it has been dealt 
with to the satisfaction of the Public 
Utilities Commission of Port Arthur. 
I refer to the employment of local 
labour on the Cameron Falls housing 
project, and the established fact that 
although some half-dozen non bona 
fide local residents were inadvertently 
employed by the contractor, both this 
Commission and the contractor acted 
in good faith. 

I have said that the Commission is 
anxious to co-operate and _ consult 
with you and I have no reservations 
in mind on that score. Of this you 
will be able to judge for yourselves 
as time goes on. In my view any 
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earlier mistakes or causes for irrita- 
tion on either side no longer matter. 
The slate should be wiped clean and 
a fresh start made. But I must re- 
mind you that willingness to co-oper- 
ate and consult does not imply readi- 
ness to transfer to you a function 
which is ours. Responsibility for 
matters of management which by 
statute have been entrusted to The 
Hydro-Electric Power Commission of 
Ontario cannot be shifted to any mu- 
nicipality or group of municipalities. 
That responsibility rests upon this 
Commission and this Commission 
must and will exercise its best judg- 
ment and make decisions and take ac- 
tion accordingly. I am sure that you 
would not have it otherwise. 

While I am on this subject I want 
to urge upon you the desirability of 
exchanging personal visits as much 
as possible. Friendly personal con- 
tacts go far to eliminate misunder- 
standings and cement cordial rela- 
tions. My colleagues and I shall be 
glad to have you visit us at any time, 
and we hope you will come often. 


Fort WILLIAM’S SPECIAL PROBLEM 

I would like to make acknowledg- 
ment of my appreciation of certain 
special difficulties which confront the 
Hydro-Electric Commission of Fort 
William. The fact that the Kaministi- 
quia Power Company supplies the 
greater portion of the industrial load 
of Fort William prevents the munici- 
pal Hydro Commission from getting 
the benefit of diversity between the 
industrial load and the lighting and 
commercial load, and this involves a 
severe monetary loss. Efforts hereto- 
fore made to find a solution to this 
problem have not been _ successful. 
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Nevertheless, a basis which promises 
successful settlement has been visual- 
ized and has been under negotiation. 
While the moment for consummation 


has not yet arrived, the Commission 


will endeavour to bring the matter to 
a successful conclusion as soon as the 
time is ripe. 

In the meantime it must be remem- 
bered that the Fort William Hydro- 
Electric Commission operates under a 
handicap and while it has established 
a splendid record, it will undoubtedly 
forge ahead more rapidly when this 
handicap is removed. 

FINANCIAL STATUS AND GROWTH 

In my talk this evening I have con- 
fined attention chiefly to the period 
since Fort William became an active 
partner in the Thunder Bay system. 
Now I know how difficult it is to re- 
tain in mind a number of figures 
quoted in an address, but I do wish to 
refer to just a few, and for conveni- 
ence I shall contrast the situation in 
1927 as compared to 1937, in order to 
give you an idea of the sound eco- 
nomic growth that has taken place in 
your system during the past decade. 
Let us first contrast the capital in- 
vestment and the reserves. From 1927 
to 1937 the capital investment in the 
co-operative system increased from a 
little more than 14 millions to about 
19 1/2 million dollars, an increase of 
about 87 per cent. But during the 
same period the Commission’s reserves 
in the Thunder Bay system became 
eight times as great increasing from 
a little more than $600,000 to 51/3 
million dollars. 

I have already referred to the 
growth in load. During the decade 
the primary load more than doubled, 
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and the total load which includes 
secondary power just about tripled. 
As you know, there is included in 
the “cost of power’ to the municipali- 
ties payments on account of sinking 
fund. By these payments the partner- 
ship municipalities acquire year by 
year a larger equity in the co-opera- 
tive plant. During the ten-year period 
the equity thus acquired by the muni- 
cipal partners of the Thunder Bay 
system was multiplied by more than 
fifteen times, increasing from $130,- 
000 to $1,970,000. The foregoing fig- 
ures relate, of course, to the whole- 
sale or co-operative undertaking ad- 
ministered by the Commission for the 
Thunder Bay municipalities. 
Turning now to the local municipal 
utilities, we find an equally satisfac- 
tory record. In 1927 the percentage 
of net debt to total assets was 30.7. 
In 1937 it had been reduced to 9.4 per 
cent. The local assets of Fort Wil- 
liam aggregated, in 1937, $1,076,000, 
and the debenture balance was only 
$300,000. The local assets of Port 
Arthur aggregated, in 1937, $2,825,- 
000, and the debenture balance was 
less than $125,000. During the 
period the local reserves and surplus 
of the municipalities increased by 
more than 100 per cent, from $1,660,- 
000 to $3,360,000. | 
The foregoing figures are impor- 
tant because they show that during 
a period that includes an economic de- 
pression of the most severe character, 
our municipally-owned Hydro under- 
taking has been able to set aside iis 
customary reserves, adequate not only 
for the maintenance and renewal of 
the physical assets, but for the retire- 
ment of its capital investment within 


the stipulated period. They show too 
that the municipal utilities are in an 
exceptionally strong financial position 
and, while maintaining rates for all 
classes of service which are among the 
lowest on the continent, have accumu- 
lated very substantial surpluses. 


Let me pause here for a brief com- 
ment upon this question of public 
utility commission reserves and sur- 
pluses, with special reference to the 
accumulation by Port Arthur of a 
large surplus in the form of liquid 
assets amounting to some $800,000. 

A surplus of such magnitude, over 
and above all reserves required under 
the Act, may, at first thought, seem 
undesirable. That it is very tempting 
is attested by a recent resolution of 
the Mayors’ Association calling for 
municipal confiscation of the surpluses 
of local commissions. True the muni- 
cipalities have no powers under which 
they could confiscate. True also the 
surplus is the rightful property of the 
users of electricity and not of the tax- 
payers. 

This surplus, of course, has been 
set aside as a rate stabilization re- 
serve to enable Port Arthur to meet 
transitory difficulties. Variations in 
the wholesale unit cost of power are 
unavoidable. Those which are of a 
transitory nature are usually caused 
by one of two influences or by a com- 
bination of both of them. An increase 
in the wholesale cost per horsepower 
utilized may be caused by: 

Ist. An increase in system operat- 
ing costs due to the development or 
purchase of additional power which 
for a time is only partially utilized, 
or 
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2nd. An actual decrease in the 


amount of power utilized. 


You have long been aware of the 
somewhat special industrial conditions 
which prevail in the Thunder Bay 
district, of the marked effect which 
comparatively small changes in the in- 
dustrial tempo exercise upon the 
primary load and revenue, and of the 
fact that almost the entire burden of 
any difficulties that may arise must 
be shouldered by only two municipali- 
ties. With a system so sensitive to 
the industrial barometer, it is only 
natural that you should have a keen 
appreciation of the importance of ac- 
cumulating funds during favourable 
periods to help carry through intervals 
of strain. 


Two other factors have a bearing 
on the advisability of continuing this 
course, at least for a time. 


1st. The Commission’s reserve for 
the stabilization of wholesale costs 
may not, as yet, have been built up to 
a point at which it alone is sufficient 
to afford you the full protection which 
it would be advisable for you to have. 
In case other industrial disturbances 
should come, the Commission might 
again be forced to call upon you for 
rather substantial thirteenth pay- 
ments just at a time when it would be 
most difficult to obtain additional in- 
come through an increase in rates to 
your consumers. 

2nd. You have been able to set 
aside surpluses even at your present 
rates which are already so low that 
further general reductions hardly 
seem to be appropriate. 


Under the Power Commission Act 
The Hydro-Electric Power Commis- 
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sion of Ontario must see to it that 
electric service is provided at cost. 
But in interpreting the meaning of 
“service at cost”, the Commission is 
justified in taking into account the 
need for the accumulation of ap- 
propriate reserves such as reserves 
for the stabilization of wholesale and 
retail costs. 


CONCLUSION 

Only recently when thinking over 
what I should say at a meeting of the 
Eastern Ontario Municipal Electric 
Association, I was struck by a ten- 
dency toward narrowness of view- 
points. In my own case my recent 
change of duties has forcibly demon- 
strated this. For a quarter of a cen- 
tury my life and interests have been 
inextricably interwoven with the af- 
fairs of the Commission. I have 
laboured on technical problems and 
watched and helped to supervise the 
development, step by step, of a gigan- 
tic, co-operative power producing 
and distributing enterprise. As a re- 
sult of this enforced concentration 
upon engineering and economic fea- 
tures, contemplation of the human 
aspect of this co-operative public 
undertaking did not have unrestricted 
scope, certainly it was no part of my 
official duty to give public expression 
to it. I do not wish to imply that 
Hydro in its relationship to the well- 
being of Ontario citizens did not 
greatly interest me, but rather that it 
had not become a dominant considera- 
tion. Since becoming Chairman the 
transition from the one viewpoint to 
the other has been highly illumin- 


ating. 


Viewpoints tend to be greatly in- 
fluenced or coloured by specific condi- 
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tions of environment. The more in- 
tensely we live and concentrate on any 
life objective the more do our view- 
points relate themselves to our own 
affairs. For the moment I would like 
to focus your attention on an aspect 
of Hydro which may or may not be 
the one which is most familiar to you: 
what has Hydro done for Fort Wil- 
liam, Port Arthur and the Thunder 
Bay district in general, or, if you 
prefer to invert the question, what 
have you accomplished with Hydro? 
There can be no question as to the 
answer. The facts speak for them- 
selves. You have done wonders. 
Your progress has been sensational. 
You have done so remarkably well I 
am amazed that there can be any 
among you who dwell upon the nega- 
tive rather than the positive, who in 
fact think in terms of the extent by 
which you have fallen short of abso- 
lute perfection rather than in terms of 
your magnificent achievements. 
When you have a splendid and re- 
liable power supply available at rates 
which cannot be bettered anywhere in 
the world, if indeed they can be 
equalled, what does it matter if the 
Alexander plant has not always been 
fully loaded or if there have been in- 
tervals when it was not absolutely 
needed as a source of primary supply. 
The important fact is that you have 
needed the Alexander plant and when 
you needed it you had it. Moreover, 
you have in this district industries 
which only an ample power supply 
makes possible, and you derive great 
direct and indirect benefit from them, 


and so does Ontario at large. You 
will soon need more power, and there 
again you have it near at hand in 
ample quantities. Your fight for it is 
won; it is yours and not someone 
else’s, and the way for its development 
is already cleared. Bearing in mind 
that it is possible to be too close to 
the trees to see the woods, I cannot 
escape wondering whether some of 
you may be too close to your own 
great advantages and accomplishments 
to see them in proper perspective. It 
is always healthy to strive ever for 
better things but in a co-operative 
public undertaking which is so vulner- 
able to criticism, it is important to 
maintain a high morale by appreciat- 
ing and not deprecating and belittling 
the real worth of what has been done. 

I said in Belleville that we must re- 
cover the spiritual force of Hydro if 
our movement is to maintain its vir- 
ility. We must labour for a cause 
rather than for ourselves, or for sec- 
tional interests. In proportion as we 
do so our cause will flourish and carry 
us along with it. 

I want you all to know that I shall 
do my best to see that the Commission 
measures up to its high traditions of 
public service. It is for the Commis- 
sion to give a lead and to show that 
we have the desire and the will to 
work in harmony with our partner 
municipalities, in other words, to 
serve you. But do not forget that we 
are human. We will stumble and we 
will err. We will need your help and 
I believe that when we do we will 
get it. 
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The Water Supply Problem 


How Hydro Helps in Solving It—Shallow Well and Deep 
Well Systems—Cost of Installation , 


By L. G. Heimpel, Professor of Agricultural Engineering, Macdonald 


College, St. Anne 


HILE depressions can, 

and do, cause difficulties 

and even hardships for 

the farmer, there are 
some forms of progress in farming 
and farm life that even depressions 
cannot stop. One such thing is stead- 
ily increasing spread of the use of 
electric power on Ontario farms. 
Where, not many years ago, it was the 
exception to find a farm with electric 
lights, we now are informed that, by 
the end of this year, there will be 
about 60,000 farms in Ontario equip- 
ped with Hydro power. 

What the availability of electric 
power means to a farmer is usually 
not realized by him until he has had 
some experience, not only with its use, 
but with the cost of the service. While 
the first installation very often con- 
sists only of lighting service, the user 
soon gains confidence in his ability to 
pay for other conveniences. Soon the 
flat iron is replaced by the electric 
iron and this is followed by the 
toaster, vacuum cleaner, radio, elec- 
tric washer and perhaps small motors 
for such work as driving an emery 
wheel and similar work. The con- 
veniences of this list of devices are 
numerous, no doubt, but unless a farm 
is already equipped with a convenient 
supply of running water on tap, there 
is no convenience next to lighting 
which electric power can supply which 
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de Bellevue, Que. 


is more productive of satisfaction and 
profit to the farmer than is the auto- 
matic, electric water system. The 
term “automatic” means that it looks 
after itself, and in an electric water 
system this means the following: 

1. It will start and stop itself auto- 
matically so as to maintain water 
under pressure at the faucets at all 
times. 

2. It will lubricate itself automati- 
cally. 

3. Safety from excessive pressure 
will be provided through a relief valve 
should any of the automatic controls 
fail to act. 

It will be apparent that an arrange- 
ment which will do all these things 
will be a great relief to busy farm 
operators to whom even the best of 
engine or windmill operated water 
systems meant something to be kept 
in mind and started and_ stopped, 
daily, from one year’s end to the 
other. To have an automatic water 
system means that the owner has a 
system which is the equivalent, on his 
farm, of the city water system which 
is provided for the city dweller only 
by the expenditure of hundreds of 
thousands of dollars. Yet, the auto- 
matic water system on the farm need 
not cost more than a few hundred dol- 
lars, this cost including all the piping 
as well as the motor, pump, tank and 
the necessary pressure switches and 
valves. 
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With Hydro and other conveniences there is no reason why homes in the 
country should not have as satisfactory a water system as is enjoyed in the 
most modern and up-to-date city home. 


Occasionally one comes across farms 
on which good springs are located, 
though very often at considerable dis- 
tances from the buildings. Frequently 
such springs have been put to use 
by the installation of hundreds—some- 
times thousands—of feet of piping to 
carry the water to the buildings. 
Where there is a good supply of water 
of good quality and where the head or 
fall is sufficient to cause the water to 
flow freely at the buildings such sys- 
tems are very satisfactory. Often, 
however, the cost of the pipe line is so 
great that piping of too small a 
diameter is put in and the system is 
only a mediocre success. Where elec- 
tric power is available the cost of a 
drilled well and the complete pumping 
outfit is likely to be less than that of 


the pipe line from a distant spring. 

It must also be remembered that the 
new electric water systems revolu- 
tionize the storage of water. The 
gravity tank in the attic, with another 
larger tank in an elevated position in 
the stable or in the loft of the barn 
all have disappeared. Such tanks are 
often serious problems in the old-time 
water systems, first, to keep them 
from freezing in winter, and, sec- 
ondly, to prevent damage due to their 
overflowing or springing leaks. Also, 
due to their location in the warmest 
parts of the house or barn, the water 
in these tanks was anything but cold, 
so that its use for drinking purposes 
is soon despaired of. 

It is true, of course, that where a 
gravity system has been installed and 
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is giving acceptable service it is pos- 
sible to use an electric motor to drive 
the pump which is always an im- 
provement on the gas engine or the 
windmill, but to any farmers contem- 
plating the installation of this type of 
water system we should say, by all 
means first investigate the self-con- 
tained, automatic pressure system. 
Even though a float arrangement in 
a gravity tank can be made to start 
and stop the motor in a gravity water 
system as the tank becomes empty or 
full, this kind of arrangement is com- 
paratively costly and _ difficult to 
arrange. In many cases where a 
gravity system is already installed, 
therefore, it is best practice to dis- 
continue the use of the gravity tank, 
and instead of it, to connect an auto- 
matic pressure system into the exist- 
ing distribution system of piping. 


In the pressure water system the 
storage tank is a strong air-tight tank 
of galvanized steel, the capacity of 
which, for most farms, should range 
between 40 and 100 gallons. In this 
tank the upper third is always filled 
with air just after a period of pump- 
ing, and when about a third of the 
tank’s contents has been drawn the 
pump will again start. It will be seen, 
therefore, that the larger the tank the 
longer the time between pumping 
periods. However, a 40-gallon tank is 
sufficiently large for the farm home 
and the stock usually kept on a farm 
of a hundred acres. The capacity of 
the pump and motor will need to be 
larger in some cases than in others, 
depending on the number of stock to 
be watered, the depth of the well from 
which the water has to be drawn and 
the distance through which water has 
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to be lifted after leaving the tank or 
the friction in the distribution system. 

It is well to take note of the dif- 
ference of pressure between that of an 
electric system and the old gravity 
tank systems. The electric systems of 
the lower pressure range will start the 
pump when the pressure drops to 
about 20 or 25 pounds and will keep 
on pumping until the air in the tank 
has again been compressed to 40 or 
45 pounds per square inch when the 
pump is stopped. In this connection 
it is interesting to note that, in a 
gravity system, each foot of elevation 
of the tank over the point of delivery 
will give a gauge pressure of 0.434 
lb., or a tank raised 10 feet above the 
level of the faucet will deliver water 
at a pressure of less than 5 lb., while 
a tank elevated 20 feet will give a 
pressure of 8.68 lb. When this is com- 
pared with the delivery range of a 
pressure water system set at from 20 
to 40 lb. the advantages of the latter 
will be very evident. 


Electric water systems, so far as 
farm requirements are concerned, are 
divided into two classes, the distinc- 
tion being due to the depth of the well, 
or rather the vertical distance between 
the level of the pump cylinder and the 
lowest level to which the water sinks 
in the well. These two classes of sys- 
tems or pumping outfits are called 
“shadow well’ systems and “deep 
well” systems. 

In all cases where the water is 
always available at a depth of not 
much over 22 feet below the level of 
the pump the shallow well system can 
be used. The shallow well pump is 
one in which the working parts of the 
pump, the cylinder, plunger and 
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One way of installing a shallow well system where the combined suction lift 

of B and C, together with the friction loss incurred in the long horizontal: 

suction line A, would make successful use of this system impossible. Placing 

the pump and tank in a pit reduces suction lift and protects the pump 
from frost. 


= 


valves, can be built into the pump jack 
or driving mechanism. For this 
reason this is usually much the less 
expensive of the two classes of sys- 
tems. In the deep well pump the 
driving mechanism and the pumping 
mechanism must be separated, the 
driving end being located above 
ground while the cylinder must be 
lowered to within suction reach of the 
water, or, better still, lowered com- 
pletely under the water level in the 
well. 

Since the shallow well system costs 
so much less than the deep well in- 
stallation it is wise to use this type 
wherever possible. Therefore, in 
cases where water in the well does not 
sink lower than from 28 to 30 feet be- 
low ground surface it pays to dig a 
pit lined with concrete and to install 
the pump and supply tank in it so that 
the pump may be lowered to within 
suction reach of the water. (See ac- 
companying sketch.) Sometimes less- 
ening the vertical lift by locating the 
pumping outfit in the cellar of the 
house, or even in a pit dug several 


feet lower than the cellar floor, is the 
solution of this problem. However, it 
should be remembered that, unless the 
pit is made water-tight, it should be 
equipped with a reliable drain to pre- 
vent ground water from rising in the 
pit and submerging the pump. 

Once the class of system has been 
settled, the next thing is the capacity 
of the outfit. The ranges of sizes 
which cover most farm requirements 
are the following: 


200 to 225 gal. per hour, equipped 
with 1/6 h.p. motor. 

300 gal. per hour, equipped with 44 
h.p. motor. 

400 gal. per hour, equipped with 1/3 
h.p. motor. 

500 to 600 gal. per hour, equipped 
with 1% h.p. motor. 

Of these, the smallest size unit is 
recommended for installations supply- 
ing a dwelling house only, while the 
400-gallon an hour size is recom- 
mended for most installations having 
a requirement of from 500 to 700 gal- 
lons of water per day which covers 
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most farms with about 6 persons in 
the family and from 25 to 35 head of 
live stock, not including the pigs and 
chickens. The larger farms of the 
province should use nothing less than 
the half-horsepower outfits, and where 
especially high pressures are likely to 
be called for a _ three-quarter-horse- 
power motor should be used on this 
capacity of outfit. 

A description of the shallow well 
type of automatic water system would 
not be complete without some refer- 
ence to its probable cost. For the 
range of sizes given above the cost 
of the complete outfit will range from 
about $70.00 for the smallest size 
pump with a very small tank, to 
$175.00 to $200.00 for the largest size 
mentioned, the price varying some- 
what with the design of the equipment 
and the size of the storage tank. When 
it is recalled that these systems in- 
clude everything necessary to draw 
water from the source and to keep a 
supply continually available in the 
distribution system, their inherent 
economy will be realized. In wind- 
mill or gas engine driven systems the 
power plant often costs as much as 
does the complete electric system of 
the present, then one must not forget 
that, in the modern system, the fea- 
ture of automatic service is thrown in. 


While deep well systems are of 
necessity more elaborate and more 
expensive than the more compact, 
shallow well system, it is still possible 
also to embody in these the automatic 
feature of the shallow well system. 
Of course, the commercial deep-well, 
electric pump is a much superior 
product to the old type windmill pump 
in common use in many sections of 
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Ontario. One of the faults on these 
old pumps is the fact that, in them, 
it was common practice to use a cylin- 
der about twice the diameter of the 
piping with which it was connected to 
the pump head, the plunger being 
operated by a long plunger rod of steel 
operating inside the delivery pipe. In 
wells of medium depth, where the 
water level is not more than from 40 
to 50 feet below ground surface, this 
type of pump gives fairly reliable ser- 
vice, but where the water lies at 
greater depths they are often far from 
satisfactory. The troubles resulting 
from such installations are usually the 
following: 

1. Uneven, jerky action of the pump 
due to the excessive weight of the 
long, steel plunger rod which causes 
a heavy down-pull on the pumping 
mechanism on the down-stroke and 
adds to the weight of the water on 
the up-stroke. 

2. Repairs to the plunger’ or 
“sucker” necessitate removal of the 
whole of the piping and plunger rods, 
usually a major operation and one 
which not infrequently results in lost 
piping, or perhaps that of the whole 
pump, where installation is made in 
a drilled well. 

3. Accidental uncoupling of the 
plunger rods is a frequent occurrence 
in pumps with excessively long rods. 

The fact that, in all pumps, the 
cylinder must be located within “suc- 
tion reach” of the water at all times 
is, of course, responsible for all of the 
above troubles as well as for the fact 
that deep well pumps are considerably 
more expensive than the shallow well 
type. The force that drives the water 
up into the suction pipe of a pump is 
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not suction, however, but just the 
pressure of the atmosphere. This is 
about 1434 lb. per square inch at sea 
level. The plunger of a pump simply 
makes a vacuum of the cylinder, air 
pressure on the surface of the water 
in the well immediately drives the 
water into the pipe to fill the vacuum. 
A column of water one inch in cross 
section area and a foot high weighs 
0.434 lb., therefore the weight of 
the atmosphere can counterbalance a 
column of water about 33 feet in 
height. However, pump cylinders are 
not 100 per cent. efficient, therefore 
the “suction lift” of a pump is not 
over 25 feet and usually not much over 
22 feet can be considered as safe dis- 
tance between the level of the cylinder 
and the lowest level to which the 
water drops in the well. In drilled 
wells the water often drops consider- 
ably during periods of pumping. Tests 
should always be made to ascertain 
the safe rate of pumping the well will 
stand without lowering the water be- 
yond the reach of the cylinder. In 
fact, the type of pump needed, whether 
of the shallow or deep-well type, de- 
pends entirely on this. 


Practically all of the deep-well pump 
troubles mentioned above are over- 
come by the use of the “working bar- 
rel” type of pump. This pump uses a 
cylinder the inside diameter of which 
is slightly smaller than the piping 
connecting the cylinder with the pump 
head. For this reason it is possible 
to withdraw the plunger rod and 
plunger without taking all the piping 
from the well. Also, since the large 
pipe leaves plenty of space for the 
delivery of the water pumped it is 
possible to use wooden plunger rods 


which, while they are considerably 
thicker than the steel rods, are much 
lighter than the latter, thus making 
for much smoother pump operation. 
Also, these rods are not connected by 
threaded couplings, therefore are not 
nearly so likely to become disconnected 
as are the steel rods. 

Of course, the working barrel type 
of pump can be used in the built-up 
pumping installation operated by 
windmill, gas engine or by electric 
motor. And, in cases where it is de- 
sired to change from one of the two 
former methods to electric drive, it is 
possible to use the windmill pump 
head and all its connections to the 
piping of the distribution system, by 
installing a good type of pump jack 
driven by an electric motor. The sys- 
tem can again be made automatic by 
the use of an air pressure or “hydro- 
pneumatic” storage tank to which is 
connected a pressure operated switch 
to start and stop the motor. 

The development in pumping equip- 
ment for farm use has been large and 
varied during the last ten or fifteen 
years; it is therefore obvious that even 
tradesmen selling pumps find it diffi- 
cult to keep well informed on this 
subject. Nor has the busy farm 
operator an opportunity to make the 
necessary study of the variety of to- 
pics relating to this equipment. How- 
ever, the agricultural engineering de- 
partments of our agricultural colleges 
and schools, as well as the agricultural 
representative service and the Hydro 
experts, should be capable of advising 
the farm user of electric power as to 
most economical and efficient changes 
any water system would require.—The 
Canadian Countryman. 
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The Research Committee 


The Hydro-Electric Power Commission of Ontario 


HE. Laboratories of The Hy- 
dro-Electric Power Commis- 
sion, from the time they 
were first organized, have 
been engaged in research work in 
connection with the problems and 
prospective projects of the Commis- 
sion. The investigations made have 
provided the solutions of many of 
these problems and have aided and 
guided the Commission in the pur- 
chase of materials and in the designs 
of stations, power lines and other 
equipment, resulting in a very high 
standard of quality in all component 
parts of the several power systems. 
The Research Committee was organ- 
ized early in 1933 to take further ad- 
vantage of the Laboratories’ facilities 
in both staff and equipment by provid- 
ing through subcommittees closer con- 
tact with the problems of other 
departments by better opportunity for 
the interchange of ideas and sugges- 
tions with those most familiar with 
these problems. Another important 
function of this Committee is the de- 
veloping of worthy ideas brought 
forth by individual members of the 
staff, and very valuable results have 
been obtained through assistance 
given in this way. Also, the Com- 
mittee has been co-operating with the 
research staffs of colleges, manufac- 
turers and other organizations in cer- 
tain studies and investigations to the 
mutual benefit of all involved. 
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Five Department Heads form the 
Research Committee which is concern- 
ed with general matters only.  In- 
vestigations to be undertaken are dele- 
gated to subcommittees, each covering 
a particular field, while for the most 
part, the actual experimental work is 
carried on by the Laboratories. At 
present fourteen subcommittees are 
active: two subcommittees, organized 
early in the history of the work, have 
completed their studies and have been 
disbanded. 

The problems and investigations un- 
dertaken by the different subcommit- 
tees are quite varied in nature being 
mechanical, electrical and chemical, as 
well as studies of physical character- 
istics of certain building materials. 
Some idea of the scope of the work can 
be gained from the following: 

A subcommittee has been studying 
the vibration of transmission line con- 
ductors on long spans, reproducing the 
conditions on special test equipment 
at the Laboratories, and endeavouring 
to find the most satisfactory means of 
suppressing these vibrations and thus 
preventing frequent breakages of con- 
ductors in service. Very valuable in- 
formation already has been obtained 
in these investigations. 

Another subcommittee has attacked 
the problem of reduction of ground 
line deterioration of wooden poles and 
has developed a special sand creosote 
collar as a means of impregnating, 
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and thus preserving them. Investi- 
gations also have brought out a new 
type split-pole reinforcing collar which 
is proving a very successful substitute 
for the unsightly stub now in use. 

Concrete has been studied in con- 
nection with every power development 
or other construction work undertaken 
by the Commission since 1918. The 
work has been enlarged to include 
masonry materials as well, i.e., brick, 
stonework and other types of construc- 
tion. A subcommittee now supervises 
these studies devising tests to control 
the quality and strength of the re- 
sultant products. Prevention of dete- 
rioration in concrete has been one of 
the most important problems of this 
group and considerable succcess has 
been attained in developing methods 
for repairing eroded or otherwise 
damaged surfaces. 

Paint, its quality and the manner 
in which it is applied, has been the 
subject of a great deal of investiga- 
tion. Considerable work has_ been 
done also in determining the most 
satisfactory treatments for various 
surfaces before painting. The sub- 
committee on this work has been active 
in standardizing colours which has 
resulted in the use of uniform colour 
combinations throughout the Commis- 
sion’s plants. 

In the studies of electrical insula- 
tion a new and very reliable method 
of test for live transformer and oil 
circuit breaker bushings has been 
devised. The deterioration of wocd 
insulator pins has received consider- 
able attention and the cracking of 
switch insulators due to thermal 
changes has been investigated. The 
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The visit of the Research Subcommittees to the Laboratories, October 25th, 1938. 
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studies also include insulator design, 
wood pin digestion and radio inter- 
- ference. 

The subcommittee on Electric Weld- 
ing is following closely advancements 
in this art, studying the best tech- 
nique used and considering reliable 
methods of testing the finished welds. 
Methods of repairing the corrosion 
and wear in vanes of turbines and 
centrifugal pumps are now being 
studied. This group also is investi- 
gating the quality of pure weld metal 
deposited from the various rods which 
are used by manufacturers supplying 
equipment to the Commission, the im- 
portant characteristics being tensile 
strength, ductility, impact resistance, 
and freedom from non-metallic in- 
clusions. 


Electric Soil Heating has been 
studied through co-operation with 
growers and with the Ontario Agri- 
cultural College, and the use of a 
special electrically-heated greenhouse 
at Niagara Falls. Suitable features 
of design for greenhouses and. hot 
beds, and desirable types of heating 
units and their installation have been 
determined, and also the heat fluxes 
required, all of which information is 
now available to interested growers. 


The remote control of loads has re- 
ceived considerable attention in study 
of the different methods of control 
and the equipment available on the 
market. A special street lighting re- 
lay has been developed by this sub- 
committee. | 

A study of various types of heating 
elements has been made and some 
special investigations carried out at 


the Laboratories on heating and cook- 


Ing units. 


A subcommittee on Petroleum Prod- 
ucts is classifying oils and greases ac- 
cording to quality and utility and in- 
vestigating factors responsible for 
their deterioration. This subcom- 
mittee has prepared specifications for 
generator lubricating oil and trans- 
former insulating oil, endeavouring to 
standardize these products, thus to 
reduce the variety required to be 
purchased. 

Attention has been given to means 
of reconditioning deteriorating insu- 
lating oils and satisfactory methods 
have been worked out resulting in 
several thousand gallons of oil having 
been refined in the field. 

The subcommittee on Water Treat- 
ment has before it the problem of pre- 
venting corrosion in water tanks and 
cooling systems. The effects of oper- 
ating temperatures and pressures as 
agents in accelerating corrosion are 
being investigated. 

There are three additional subcom- 
mittees,: recently formed, which are 
studying the applications of electron- 
ics to power systems, the making of 
connections and joints in conductors, 
and electrical grounding in system 
operation and for safety to life and 
equipment. 

On October 25th, members of the 
active subcommittees visited the Lab- 
oratories and made a tour of inspec- 
tion. They were given opportunity to 
see much of the equipment which is 
being used in the research investiga- 
tions, and also some of the results ob- 
tained by their own and the other 
groups.- 
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Stars, Nebulae and Galaxies 


OR an observer with a portable 

telescope looking beyond the 

boundaries of the solar sys- 

tem, there is much of interest 
in the stars and nebulae. Early ob- 
servers noted that the stars were very 
numerous, that they were very high 
and that they differed considerably in 
color and brightness. They form an 
excellent background against which 
the members of the solar system may 
be viewed, and here and there amongst 
them can be seen some of the nebu- 
lae,—those faint hazy patches of light 
about which little yet is definitely 
known. 

DOUBLE STARS 

The stars appear to the eye just as 
points of light and, in general, look 
much the same in a telescope, but 
there are some stars which are of 
particular interest because, when suffi- 
ciently magnified, they are seen to be 
double,—two distinct points very close 
together,—and some are triple, or 
even quadruple. 

Double stars may be such only ap- 
parently, that is, one star may be far 
beyond the other but the two are al- 
most in line in our view of them. 
There are many beautiful colored 
pairs, their colors indicating their 
temperatures. Some “doubles” appear 
quite widely separated and even may 
be seen as two stars with the unaided 
eye. 

One of the most interesting ex- 
amples of these visual double stars is 
to be found in the constellation, Lyra. 
The eye can hardly see that there are 
two components but even opera glasses 


Fig. 1—The “Double-Double” Star in 

Lyra. The pairs are 207 seconds (of 

arc) apart. The left pair have 2.8 

seconds, and the right 3.1 seconds, 
separation. 


show them as a distinct pair. How- 
ever, in a telescope as one increases 
the power, he finds that each of these 
components is itself a double star. 
This is known as the “‘Double-Double” 
Hig 

Another type of double star is the 
binary system which consists of a 
pair that actually revolve around each 
other, and the periods of revolution 
of several of these pairs have been 
measured. The components are held 
together by gravitational attraction 
and they may be seen as definite pairs 
of stars which are equal in brightness, 
or differ considerably, and they may 
differ in color also. 


In some double stars the components 
are too close together to be seen as 
separate points, even with a telescope, 
but spectroscopic measurements prove 
them to be binaries. 


VARIABLE STARS 
Several individual stars have been 
observed to vary in brightness. There 
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Fig. 2—In the “Eclipsing Variable’ 
Star, one component passes in front 
of the other. At that time their com- 
bined brightness will be a minimum. 


is first the temporary star, called a 
“nova”, which appears unexpectedly, 
reaches a maximum in brightness, and 
then fades out and does not reappear. 
There are also irregular variables; 
they vary but do not fade out. Some 
‘other stars are periodic in their 
variations. 


Of this third type, the “eclipsing 
variables” form the most interesting 
group. These have a normal bright- 
ness but periodically fade to a cer- 
tain point and then recover. The 
graphs of their light variations, 
coupled with the periodicities of these 
changes, indicate that these are binary 
stars with components usually of 
widely different brightness,—one may 
even be a dark body,—and that these 
components pass one in front of the 
other thus producing an eclipse, as in 
a partial eclipse of the sun, at which 
times the observed brightness of the 
“star” is a minimum, Fig. 2. 


STAR CLUSTERS 

The stars do not appear to be 
arranged in any definite order in the 
heavens. In the Milky Way, millions 
of stars are closely grouped. To the 
eye these appear hazy but, through a 
telescope, individual stars may be 
seen, Fig. 3. 
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Fig. 3—The Congestion of Stars in 
Sagittarius, one part of the Milky 
Way.—Mt. Wilson Observatory. 


There are numerous smaller clus- 
ters, many of which are quite well 


known, easily recognized and sepa- 
rately named, — the Pleiades, the 
Hyades, the Bee Hive, etc. A beauti- 


ful pair of irregular clusters, with 
stars of different colors, may be seen 
in the constellation, Perseus. 


Fig. 4—The Great Star Cluster in 
Hercules. (Exposure 11 hours).—Mt. 
Wilson Observatory. 
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Fig. 6—The “Ring” Nebula in Lyra. Fig. 7—The “Owl” Nebula in Ursa 
—Yerkes Observatory. Major.—Mt. Wilson Observatory. 
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Fig. 10—The Great Spiral Nebula, or 
Galaxy, in Andromeda. It is 930,000 
light years distant.—Yerkes Observa- 


Fig. 8—The “Whirlpool” Nebula in tory. 
Canes Venatici.—_Mt. Wilson Observa- 
tory. 


Fig. 9—A Spiral Nebula, on edge, in Andromeda.—Mt. Wilson Observatory. 
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Fig. 11—The Great Spiral Nebula, or 
Galaxy, in Andromeda. (Central Por- 


tion). —Mt. Wilson Observatory. 


One of the most remarkable globu- 
lar clusters is found in Hercules. As 
far as is known, it consists of 75,000 
individual stars of different magni- 
tudes, Fig. 4. Through a small tele- 
scope, this cluster appears only as a 
blurred circular patch but the camera 
brings out its marvel. 

NEBULAE 

The faint and hazy nebulae may not 
be of great interest to observe. Some 
are reflecting the light of nearby stars 
whereas others are self-luminous but 
are shining partly by invisible ultra- 
violet rays so require the photo- 
graphic plate to show their details. 

Nebulae are classified according to 
shape,— 


Type 
Amorphous, diffuse, or irregular—The 


Ring —The 
Planetary —The 
Spiral —The 

Fig. 


Nebulosity is found in the neigh- 
borhood of certain stars, being par- 
ticularly noticeable in one cluster, the 
Pleiades. 


OuR GALAXY AND OTHERS 

By means of the spectrograph, the 
light from the distant stars is dis- 
persed into its different color compo- 
nents and photographic records are 
made. Study and analysis of these 
spectra not only reveal the chemical 
elements present in the stars them- 
selves and in their atmospheres but 
also give information from which the 
radial velocities of these stars are de- 
termined, i.e., the rates of speed at 
which they are approaching, or reced- 
ing from the earth. 

Stars in one part of the Milky Way 
are found to be travelling toward the 
earth,—or the earth travelling toward 


them,—whereas stars in the opposite — 


part of the sky, also in the Milky Way, 
evidently are travelling rapidly away 
from the earth. Other stars, at ninety 
degrees from these positions, are 
neither approaching nor _ receding; 
they appear, instead, to be travelling 
with us. From these results, it is now 
thought that the stars we see form one 
great galaxy, or grouping of stars, 
which is revolving around some fixed 
point in space, our sun being one of 
these stars, and the whole arrange- 


Example 
Great Nebula in Orion, Fig. 5. 
“Ring” Nebula in Lyra, Fig. 6. 
“Owl” Nebula in Ursa Major, Fig. 7. 
“Whirlpool”? Nebula in Canes Venatici, 
8. 


—A Spiral Nebula in Andromeda, appearing 
on edge, Fig. 9. 


—The 


Great Spiral Nebula, also in Andro- 


meda, Figs. 10 and 11. 
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ment being somewhat like a flat disc, 
or watch case, but bulged at the 
centre. 


As we look then in any direction in 


the plane of this disc, we see multi- 
tudes of stars,—i.e., the Milky Way 
- right around the heavens,—whereas 
when we look elsewhere, as looking 
through the disc, the stars are not 
nearly so many nor so congested. 
From this it would appear that the 
Milky Way is the outer part, or main 
disc of our great revolving galaxy. 
At various points in the sky, and at 
great distances, we find the so-called 
spiral nebulae, Figs. 8, 9, 10, 11, which 
now are thought to be other galaxies 
of stars, similar to our own, and each 
revolving around its own particular 


SS 


Se 


centre. The shape of these galaxies, if 
such they be, show that this arrange- 
ment of stars is possible. Thus they 
seem to confirm the modern conception 
of our galaxy, and to reaffirm con- 
sistency in the system and order of 
this Universe. 
BEYOND—? 

The nearest star is about 273,000 
times as far away as the planet Nep- 
tune, which itself is 3,000,000,000 © 
miles from our sun. The most distant 
star is many thousand times as far as 
the nearest one. Still further out are 
the nebulae and the other galaxies 
and, beyond them, is infinite distance, 
infinite space,—but here we must stop 
for the human mind cannot compre- 
hend the infinite. —F. K. D. 
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Association of Municipal Elec- 
trical Utilities 


Nominations for 1939 


HE Scrutineers’ report on the 

primary ballot of the Asso- 

ciation of Municipal Elec- 

trical Utilities shows the 
following nominations for the various 
offices for the year 1939. These 
names are listed in the order of the 
nominating votes received by each. 
Where a person is nominated for more 
than one office the by-laws of the 
Association rule that the _ office 
showing the greater number of votes 
shall be given precedence. The 
nominations are subject to the wishes 
of the nominees, but the names 
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marked with an asterisk (*) are those 
which according to the scrutineers’ 
report would appear on the election 
ballot, providing there are no with- 
drawals. 


PRESIDENT: 

George E. Chase*, R. S. Reynolds*, 
A. W. Bradt, J. E. B. Phelps, O. M. 
Perry. 


VICE-PRESIDENT : 

A. W. Bradt*, A. B. Manson*, S. W. 
Canniff, G. E. Chase, V. A. McKillop, 
W. M. Salter, W. G. Henderson, W. E. 
Reesor, E. R. Smithrim, L. G. Mc- 
Niece, V. S. McIntyre, P. B. Yates, 
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R. S. King, J. W. Peart, R. 8S. Rey- 
nolds, C. A. Walters. 


SECRETARY : 
S.-R. A. Clement*. 


TREASURER: 

Sy Preston. Age Archer... 
T. Macdonald, B. Faichney, D. J. Mc- 
Auley, R. P. Darrell. 


DIRECTORS (From the membership 
at large): 

PB SY ates’ 2A Dp owlanson,. Or A. 
Walters*, A. W. Bradt, W. E. Reesor’, 
R. L. Dobbin*, V. A. McKillop*, W. R. 
Catton*, C. E. Schwenger, C. C. Fol- 
ger, J. W. Peart, J. E. Teckoe, W. G. 
Henderson, O. H. Scott, O. C. Thal, 
Soe. -Cannitr. a0, =v berry, i. -W.. 
Rogers, R. J. Smith, W. M. Salter, 
Toa hos. HinteeHa Voobuchanan,. o: 
Buckrell, C. E. Kirkby, H. R. Hatcher, 
EK. R. Smithrim, R. H. Martindale, G. 
F. Shreve, R. S. Reynolds, A. M. Bow- 
man, J. C. Johnston, N. MacNicol, Jas. 
Ansell, Dr. F. Barron, H. O. Hawke, 
H. L. Pringle; V. S.7McIntyre, J. R. 
McLinden, A. L. Farquharson, Jas. 
Brandie, W. D. Stalker, A. E. Ditch- 
burn; A. G. Peirson; A. E. Fort, BR. B: 
Chandler, R. B. Hanna, C. J. Moors, 
J. G. Hare, R. W. Scott,.C. E. Brown, 
H. G. Hall. 


DISTRICT DIRECTORS: 

NIAGARA DISTRICT: 

H. R. Hatcher*, V. A. McKillop, A. 
W. Bradt, J. G. Hare*, J. E. Teckoe, 
AVE: Ditchburts 05,6. Phalbes fb. 
Manson;-R. (B: -HannaytJcsWaeeare, 
QO. M. Perry, R. S. Reynolds, W. D. 
Stalker, C. A. Veigel, C. H. Hutton, 
Stewart Watt, C. E. Kirkby, H. G. 
Hall, F. D. Hubbell, J. W. Bayliss, W. 
R. Catton, J. F. Hertel, A. D. Stewart. 

CENTRAL DISTRICT: 

C. C. Folger*, W. E. Reesor, O. H. 
Scott*, C. A. Walters, G. F. Shreve. 


NORTHERN DISTRICT: 

R. B. Chandler*. 

EASTERN DISTRICT: 

A. L. Farquharson*, S. W. Cannift* 
and Ko Jsssmith= 4 bie): 

GEORGIAN BAY DISTRICT: 

W.oM. Salter*,. R.S,-King=.6-2u, 
Brown, R. D. Boyes, S. R. Belfry. 

The election will be held at the 
winter convention of the Association 
on February 7th and 8th, 1939. Bal- 
lots will be distributed during the first 
morning of the convention, namely— 
February 7th, and up to the opening 
of the session on the afternoon of that 
day. The results of the election will 
be announced before that session 
closes. 


© VieEA. 
CONVENTION 


and A.M.E.U. 


at the Royal York Hotel, Toronto 
February 7 and 8, 1939 
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HE development of water 
power for industrial pur- 
poses and for the convenience 
of the home has been a prob- 

lem which has keenly interested men 
during the past half century. To all 
who have gazed upon the great falls 
at Niagara there has undoubtedly come 
an intense appreciation of its beauty 
and grandeur, and to those of a uti- 
litarian frame of mind there has 
developed a realization of the might 
which the falls possess. 

The coincidence of the existence of 
such a tremendous natural workman 
and the growing requirements of a 
concentration of population within 
the vicinity must have forcibly im- 
pressed those men of Ontario and 
New York State who were to become 
the leaders in the campaign for the 
harnessing of water in the interest 
of human convenience. It was quite 
natural then that they should early 
turn to the Niagara river as a source 
of energy. 
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GEOGRAPHY OF THE RIVER 

Whether considered with regard to 
its importance in the drainage system 
of the Great Lakes, to its value as a 
source of power, to the scenic attrac- 
tiveness of its falls, rapids and gorge, 
or to its complicated and fascinating 
geologic history, the Niagara river is 
one of the most important and inter- 
esting streams in America. 

A glance at a map of lake Erie and 
the Niagara river discloses the fact 
that the north-easterly quarter of the 
lake narrows uniformly as it ap- 
proaches its outlet and merges into 
the river. At this point the water sur- 
face is normally 572 feet above sea 
level and the river, which is 20 to 30 
feet deep in places, has a swift uni- 
form current. As the outlet of lake 
Erie, the river, with a mean flow of 
about 200,000 cubic feet per second, 
carries the discharge of the upper four 
Great Lakes, except for diversions 
through the Chicago, Welland and New 
York State canals, and it has a 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


descent of 326 feet to lake Ontario. 

At Fort Erie the water passes over 
a rock ridge and through a compara- 
tively narrow channel in which the 
water flows swiftly and with a fairly 
steep gradient. This ridge, just be- 
low the outlet of the lake, acts as a 
weir and fixes the relation between 
water surface elevation of the lake 
and outflow therefrom. As the lake 
rises, the outflow increases; as it 
falls, the outflow is reduced. 

Below this control section the chan- 
nel widens until it forms a broad ex- 
panse divided into two deep channelis 
of varying width on either side of 
Grand island, which later unite below 


some eighteen miles in length, the 
river is a tranquil stream with low ve- 
locity. Immediately below the Chip- 
pawa-Grass Island pool the river 
breaks over the ledges of rock at the 
crest of the upper rapids. 

At the head of the rapids the river 
has a width of 4,100 feet and is rela- 
tively shallow, except near the Cana- 
dian shore, where its depth is 9 or 10 
feet in places. From lake Erie to the 
first cascade at the head of the rapids 
the river surface falls 13 feet, and it 
is worthy of note that in this reach 
the river bottom is in many places 
lower than the rock ledge which marks 
the head of the rapids. 


At the first cascade the river is di- 
vided by Goat island into two unequal 
channels, which re-unite in the gorge 
below the falls. The northern or 
American channel, at first only 400 
to 500 feet broad, widens to 1,000 feet 
at the crest of the American falls, 
where it plunges down the side of the 
gorge. Its channel is broken by se- 
veral small islands, one of which, at 
the brink, named Luna island, divides 
the American falls into two parts hav- 
ing widths of 800 and 100 feet respec- 
tively, the smaller one being com- 
monly known as Bridal Veil falls. The 
descent from the head of the rapids 
to the crest of the falls is 46 feet, and 
the stream is shallow and turbulent. 
The average depth is probably not 
more than 18 inches and approxi- 
mately five percent of the river dis- 
charge follows this channel. 

The height of the American falls 
above the level of the river below is 
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Niagara river and vicinity. Legend:—1, Horseshoe falls; 
2, American falls; 3, Maid of the Mist pool; 4, Whirlpool 
rapids; 5, Whirlpool. 
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167 feet, but the water does not plunge 
directly into the river, dropping only 
about 100 feet onto a bed of great lime- 
stone blocks heaped irregularly against 
the base of the cliff and extending 
outward 200 feet or more. 


The main channel, which flows south 
of Goat island, decreases in width 
from 3,200 feet at the head of the 
rapids to 1,200 feet between the walls 
of the gorge at the brink of the Horse- 
shoe falls. Several small islands lie 
close to the south shore of Goat island, 
just below the head of the rapids, and 
numerous rocks project here and there 
above the surface of the water. Ex- 
cept in the main channels, which are 6 
to 12 feet deep, the water is shallow, 
particularly on the rock shelves which 
adjoin Goat island and the Canadian 
shore. The descent from the cascade 
at the head of the rapids to the brink 
of the falls is 50 feet. 


The outline of the Horseshoe falls is 
rather irregular and is convex up- 
stream to the extent that the apex of 
the deep re-entrant was in 1927 about 
850 feet upstream from a line join- 
ing the ends of the falls. The height 
ranges from 158 feet at the Goat island 
shore to 161 feet at the apex of the 
curve. 

Except for a few hundred feet ad- 
joining the island, where there is a 
deposit of limestone blocks similar to 
that at the base of the American falls, 
the water plunges directly into the 
great pool at the head of the gorge, 
the surface of which is a mass of foam 
in continuous turmoil for some dis- 
tance from the foot of the falls. 

Immediately below the falls the 
river enters the gorge of Niagara, ex- 
tending for seven miles from the 


Horseshoe falls to Queenston and Lew- 
iston. The first two and one-quarter 
miles of this, from the falls to the be- 
ginning of the Whirlpool rapids, is 
known as the Maid of the Mist pool 
and is navigable for the greater part 
of its length. There is a fall of about 
five feet in this distance and, except 
close to the falls, the water surface is 
smooth and the velocities moderate. 
The bottom is very irregular and, 
while the depth ranges generally from 
100 feet to a maximum of 192 feet, 
there are many places where masses 
of broken rock reach nearly to the 
surface. 

The stream then narrows to an aver- 
age width of about 350 feet for a 
distance of about three-fourths of a 
mile. This section is known as the 
Whirlpool rapids and is rather shal- 
low and very turbulent, with great 
waves standing here and there which 
present a most impressive spectacle. 
The descent here is about 50 feet and 
the velocity of the current is in places 
over 30 feet per second. 

Immediately above the whirlpool the 
channel widens several hundred feet 
and the velocity of the stream is some- 
what checked, but speeds up again at 
the entrance to the whirlpool, where 
it rushes past the outlet to the far side 
of the pool, makes a complete circuit 
to the left and, diving beneath the in- 
coming water, comes up again at the 
outlet, which is a narrow gateway in 
the rock wall about 400 feet across, 
through which the water pours in a 
swelling torrent several feet higher 
in the centre of the stream than along 
the shores. The whirlpool is about 
1,700 feet long and 1,200 feet wide, 
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and soundings disclose depths up to 
126 feet. 

The width of the stream in the next 
section, through the Lower Great 
gorge, varies mainly between 400 and 
800 feet. An intermediate section, 
opposite Niagara Glen, has a width of 
_ only 300 feet, and here the river is 
shallow and turbulent. This part is 
known as the Foster or Devil’s Hole 
rapids. 

Below this the river ranges in width 
from 400 to 800 feet and increases to 
depths of 150 feet in places, while its 
velocity and turbulence gradually die 
away to comparative placidity. At 
Queenston the river emerges from the 
Niagara escarpment, and attains a 
width of 2,000 feet, which it retains 
to the outlet into Lake Ontario. It 
is of interest to note that the bottom 
of the river throughout the gorge, ex- 
cept at the Whirlpool rapids section, is 
below the surface level of lake On- 
tario. 


GEOLOGIC HISTORY 


The geologic history of the forma- 
tion of the Niagara gorge comprises 
a subject of intense interest and of a 
magnitude far beyond the scope of this 
paper. A brief outline, however, may 
be of value in creating a background 
for the physical features which have 
just been described. 

During the very early eras, that 
part of the country surrounding Ni- 
agara Falls was for a great period of 
time submerged under sea water, and 
the region was covered by successive 
sheets of pebbles, sand and clay which 
were carried down and deposited by 
streams from the neighbouring land. 
At times beds of limestone and other 
formations were precipitated over the 


DECEMBER, 1938 


sea bottom. The waters teemed with 
sea life, and in some beds the remains 
of various forms of invertebrates, hav- 
ing calcareous shells, are preserved in 
numbers so great as to form an ap- 
preciable part of the rock. It was 
during this period that the various 
strata, now clearly exposed in the walls 
of the Niagara gorge, were deposited. 
A rise of the land level later caused 
the recession of the sea water and left 
the region exposed and subject to the 
normal processes of erosion. 


The great ice fields of the glacial 
ages were a later visitation upon the 
territory, moving in a south-westerly 
direction across the Niagara penin- 
sula, levelling off the hills and filling 
certain valleys to such an extent as 
to alter the course of the natural 
drainage. The Niagara valley itself 
was at this time so filled with glacial 
deposit that an old course from the 
present whirlpool north-westerly to- 
ward St. Davids was thus perma- 
nently blocked. Ages later it was 
the scouring action of the modern 
Niagara river upon the exposed face 
of this old channel, with its com- 
paratively loosely compacted glacial 
debris, which created the bay in 
which the whirlpool, as we see it, 
makes its rounds. 

Near the close of this particular 
epoch, when the ice had melted out 
of the region, the land was so much 
depressed that the present lake On- 
tario was a sea, connected with the 
ocean by the gulf of St. Lawrence, 
which then extended that far west. 

With the retreat of the ice, glacial 
lakes covered the territory, of which 
three are of particular interest to 
our subject. Lake Lundy filled the 
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Sketch map showing lake Tonawanda and spillways from it to glacial 
lake Iroquois. 
The lower or early stage of lake Iroquois, into which the spillways emptied, is 
partly indicated by the Newfane beach. The shore line of lake Tonawanda is 
approximate, as it has been accurately determined in only a few places. Present 
elevation above sea level of heads of spillways is given. 


southern part of lake Huron, the 
whole of lakes Erie and Ontario, and 
the surrounding territory. Later, 
lake Tonawanda filled the present 
Tonawanda valley and extended for 
more than 500 miles eastward from 
Chippawa and Niagara Falls. The 
third of these great bodies of glacial 
water was known as lake Iroquois, 
and filled the present area of lake 
Ontario and the bordering lower 
lands. 

Fragmentary remains of beaches 
give the student of geology an esti- 
mate of the water levels at which 
these lakes formerly stood. Lake 
Lundy is thus indicated to have been 
at an elevation varying from 650 to 
790 feet above sea level. Lake Tona- 
wanda is likewise found to have 
existed at a level of about 590 feet 
above sea level, while lake Iroquois 
beaches, which are rather well de- 


fined, are situated at an elevation in 
the neighbourhood of 400 feet above 
sea level, a level which was main- 
tained by a surviving ice blockage 
across the St. Lawrence valley, dur- 
ing the existence of which the lake 
discharged through the Mohawk val- 
ley to a marine estuary in the valley 
of the Hudson. 

Subsequently, the draining off of 
the waters of lake Lundy exposed the 
high plain south of the Niagara es- 
carpment, which formed a barrier be- 
tween lake Tonawanda and the lower 
lake Iroquois. It was at this phase 
in the geologic history of the district 
that the present Niagara river had its 
birth. The escape of the waters of 
Tonawanda lake to the lower water 
surface of lake Iroquois, across the 
separating barrier, created at first 
five separate spillways, of which the 
Niagara river was one. Through 


VOL. XXV, NO. 12 


THE BULLETIN 


395 


PTT UTTER LUCUARLLORA COO UUCGAHL HyprRo-ELECTRIC POWER COMMISSION OF ONTARIO _iiitiittiititttttustitisssinuusnuiniseniisiie 


~ Lockport dolomite. 


(Rochester shale member. ) 
Clinton formation. 


(Thorold sandstone member. ) 


Albion sandstone. 


(Whirlpool sandstone member. ) 


Queenston shale. 
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Section of brink of Niagara falls showing the arrangement of hard and soft 
strata and illustrating the process of erosion. 
Seale, 1 inch = 160 feet. 


early erosion, and due partly to a tilt 
of the whole district toward the 
south-west, the Niagara river soon 
became the major course for the 
water flowing between the two lakes. 
This was the beginning of the pre- 
sent Niagara river and of the gorge 
which now extends nearly seven miles 
back from the escarpment. 


The scouring out of the great 
depths of gorge which character- 
ize the Niagara river clearly points 
to the action of some process other 
than normal erosion and is explained 
by a knowledge of the various strata 
which underlie the river. A vertical 
section through the rock face at the 
present falls shows that at the sur- 
face the river bed is paved with a 
layer of hard dolomite, 80 feet deep, 
beneath which there predominate 
strata of sandstone and of Queenston 
shale. In the process of erosion un- 
der these conditions there always 
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exists an overhang of rock highly re- 
sistant to scour, over which the water 
falls in a vertical drop to eddy back 
against the comparatively soft un- 
derlying strata. The wearing away 
of this material is greatly accelerat- 
ed by the abrasive effect of great 
blocks of surface material which are 
thrown against its face by the swirl- 
ing waters. 

In this manner the cutting of the 
great gorges, each comparatively 
narrow but reaching depths of 500 
feet or more, has progressed from 
the northerly face of the escarpment 
back up the stream to the present 
falls. Study of the plotting of suc- 
cessive surveys during modern times 
has indicated that a mean rate of 
recession of the falls face is in the 
neighbourhood of four feet per year. 
The age of the falls has likewise 
been estimated to be about 35,000 
years. 
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HISTORY OF DEVELOPMENT the technical difficulties and early 

The development of power at Ni- doubts as to the feasibility of trans- 
agara Falls, which is the principal mitting power for utilization at any 
source of energy for the Niagara sys- considerable distance, there remain 
tem, has presented many interesting special features of the early develop- 
aspects. Omitting any reference to ments on the Canadian side which 
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are still exercising an influence on 
the practical problem of supply. 
Under the terms of the Boundary 
Waters Treaty between the United 
States and Canada each country is 


authorized to divert a fixed quantity 


of water. Canada is entitled to take 
a daily average of 36,000 cubic feet 
per second, while the United States 
is entitled to a daily average of 20,000 
cubic feet per second. 


The Commission’s first power sup- 
ply was obtained from the Ontario 
Power Company in 1910, under a pur- 
chase contract. The demand for 
energy grew rapidly and in 1917 the 
Ontario Power Company was acquir- 
ed, followed by the purchase in 1922 
of the Electrical Development plant 
of the Toronto Power Company. 
These plants utilize only a part of 
the head available, as will be more 
fully described later. In 1917 con- 
struction of the 500,000 horsepower 
Queenston development was com- 
menced, and by 1922 power first be- 
came available from it. 


As the Queenston plant, which did 
fully utilize the economically avail- 


able head between lake Erie and lake | 


Ontario, approached completion, the 
apportionment of water among these 
three Commission-owned plants be- 
came a matter of considerable im- 
portance. The Toronto Power plant, 
which was capable of producing ap- 
proximately 914 horsepower per cubic 
foot per second, being the least effi- 
cient of the three, had to be used as 
little as possible; the Queenston 
plant, which produced 291% horse- 
power per cubic foot per second, 
roughly three times the amount of 
energy for the same quantity of 


water, had to be loaded as continu- 
ously as possible; while the Ontario 
Power plant, which stood in an inter- 
mediate position and produced 17 
horsepower per cubic foot per second, 
had to take as much as possible of 
the load which could not be carried 
by Queenston. 


FACTORS TO BE CONSIDERED 

The axis of lake Erie, lying south- 
west and north-east, is often di- 
rectly under the path pursued by 
the low-pressure areas that pass 
across the continent at intervals of 
about three days. The passage of 
one of these areas along or near the 
lake may set up violent wind storms 
and variations in pressure from end 
to end of the lake surface that cause 
the water to rise at one end and fall 
at the other. For example: during 
a storm on December 8th, 1927, the 
lake rose to elevation 579.8 at Buffalo 
and fell, at the same time, to eleva- 
tion 564.5 at Toledo. The normal 
elevation of the lake at that time 
was 571.4, so that at the west end it 
was about 7 feet below normal, and 
at the east end 8 feet above normal 
level. The immediate result of such 
a high elevation as this at Buffalo 
is a large increase in the flow of the 
Niagara river. Such extreme stages 
are not of great duration. In winter 
they may result in great amounts of 
ice being driven into the river and, 
as the immediate sequel to a high 
stage caused by wind is often a low 
stage with consequent low flow, the 
river channel may become gorged 
with ice, which endangers structures 
along its banks and hinders’ the 
efficient operation of the power plants 
which draw their water supply from 
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the river. The upper river channels, 
however, in general, have much 
greater carrying capacity than the 
narrow gorge below the falls, and 
serious ice jams have formed in this 
latter section much more frequently. 

The significance of these river 
characteristics in connection with 
power development may be consi- 
dered under two headings: firstly, 
with respect to concentrations of 
head and, secondly, with respect to 
permissible diversion, as these are 
controlled by scenic considerations 
and ice transportation. 

The power developments that were 
constructed about thirty to thirty- 
five years ago, including the Ontario 
Power and the Toronto Power plants, 
were all located close to the falls 
and used only a portion of the head 
available in the whole river. To use 
all that might have been developed 
would have involved the construction 
of long and expensive water channels. 
It is doubtful if these could have 
been financed at that time; in fact 
the first power canal on the American 
side of the river was a financial fail- 
ure, although it did not involve an 
expenditure comparable with what is 
involved in a full development of all 
the available head in the river. The 
Ontario Power development was, in 
some respects, the boldest of the 
projects built at the beginning of the 
century, as it involved the construc- 
tion of a large conduit well over a 
mile in length and utilized the head 
in the upper rapids and the falls. 
Other developments on the Canadian 
side utilized only a part and, in some 
instances, a small part of this fall. 
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At first sight it might appear that 
the choice as between developments 
of the Ontario Power type on the 
one hand and the Queenston type on 
the other, could be determined by 
economic considerations alone. This 
is hardly the case. 


The questions of the preservation 
of the scenic beauty of the Niagara 
falls and rapids and of the trans- 
portation of ice from lake Erie to lake 
Ontario have been the subject of in- 
vestigations and studies for many 
years by experts from various go- 
vernmental and private organizations, 
in order to determine what effect the 
diversion of water would have upon 
the appearance and ice-transporting 
capacity of the river. Advantage 
has been taken of those periods of 
low water, such as occur at intervals 
of several years and of those follow- 
ing the sudden reduction in flow due 
to wind on lake Erie, to estimate the 
importance of the various factors. 
One of the most important of the in- 
vestigations carried out was that of 
the Special International Niagara 
Board who, reporting in 1929, indi- 
cated that in their opinion increased 
diversions could be made around the 
Niagara falls without impairment of 
the scenic effect contingent on the 
construction of remedial works above 
the crest of the falls to give a more 
uniform distribution of flow. This 
report also indicated that a greater 
diversion could be made around the 
Niagara falls than would be per- 
missible from the lower rapids and 
that, in the case of the falls them- 
selves, diversions approaching 100,- 
000 cubic feet per second might be 
permissible, while diversions in the 
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lower rapids might be limited to 
70,000 cubic feet per second. 

From this then it will be seen that, 
while the most efficient use of the 
water available for the development 
of power would be secured by utiliz- 
ing all the water in a development 
of the Queenston-Chippawa type, in 
order to meet the requirements of 
scenic effect and ice transportation 
there will always be the development 
of a considerable amount of power 
in the immediate vicinity of-the falls 
to make use of the greater diversion 
permissible at that point as against 
the diversions which might be allow- 
ed from the lower river. 

Thoughtful consideration of the 
processes of nature all down through 
the ages, which have provided for 
our use the means of supplying our 
cities and rural districts with the 
benefits of modern electrical service, 


perhaps leads us to a better under- 
standing of the words which are 
borne by the Commission’s official 
erest “Dona Naturae Pro Populo 
Sunt’’—the Gifts of Nature are for 
the People. 


* * * % 


In connection with the source and 
verification of parts of the data used 
in this paper, the writers wish to 
make appreciative reference to the 
following publications: 

Geologic Atlas of the United States, 
Niagara Folio, published by the Unit- 
ed States Geological Survey. 

Diversion of Water from the Great 
Lakes and the Niagara River, Colonel 
J. G. Warren, United States Corps of 
Engineers. 

The Preservation of Niagara Falls, 
Final Report of the Special Interna- 
tional Niagara Board. 
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The Electrical Way of Living 


By one slight touch my hand controls a force 

That does my bidding to perform my tasks. 

In former days men only saw the streak 

That flashed forth from the storm with crashing sound. 
The secret, now revealed, lights up my home, 

Brings warmth to temper winter’s chilly blasts, 
Preserves my food, prepares it for my meal, 

Makes clean my garments, smooths and softens each, 
Removes the dust that gathers in my house. 

Nor is this power mere slave to save me work, 

By it I hear the music from afar, 

The march of world events to me is known. 


F. G. KIRKPATRICK. 
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Double-Circuit, 110,000- Volt, 
25-Cycle Tie Line 


Through the City of Toronto From Leaside 
Transformer Station to Strachan Avenue 
Transformer Station 


By A. E. Davison, Transmission Engineer, H.E.P.C. of Ontario 


ATINEAU power first came 

to The Hydro-Electric Power 

Commission of Ontario from 

Quebec in the Fall of 1928, 
at which time a 220,000-volt terminal 
station was located in the northeast 
part of the metropolitan area of 
Toronto, immediately south of the 
C. P. R. station at Leaside. From 
this station, a double-circuit, 110,000- 
volt line was carried westerly along 
the Canadian Pacific railway to the 
“Bridgman-Davenport” 110,000-volt 
station which had been served from 
the Queenston area some time pre- 
viously. This service from the west 
made use of four existing circuits 
purchased from the Toronto-Niagara 
Power Company in 1922, and which 
were equipped with rigid “pin type” 
insulators. This construction extend- 
ed to the Islington area, from whence 
-a tie line had been built southerly to 
a point on existing Niagara system 
circuits near the Commission’s York 
station in Etobicoke township. These 
original (1911) circuits came from 
the west, passing York station, thence 
to the Toronto city limits and to a 
“Strachan Avenue” site east of 
the Canadian National Exhibition 
grounds. 
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Latterly it was decided that a tie 
line should be erected from the above 
220,000-volt terminal station, gener- 
ally southerly down the Don river and 
then westerly along the waterfront to 
the Strachan Avenue terminal station, 
thereby creating a loop (see chart) 
which would materially improve ser- 
vice to the various districts of the 
Niagara system. 

Surveys were made and rights 
negotiated so that construction could 
be started on this tie line on the 2nd 
of August, 1938. The line was put in 
service on October 31st, having been 
tested out during the previous week. 

Materials and finished parts used 
in the construction of lines of this 
type are now practically all produced 
and fabricated in Canada. Only minor 
supplies of comparatively special 
structural sections for the towers need 
to come from abroad and these gener- 
ally only to speed up deliveries. 

Matters peculiar to the district, 
and special auxiliaries required be- 
cause of local conditions, centered 
around the fact of railway occupation. 
Foundations were greatly affected by 
existing underground conditions. At- 
tention had to be given to the com- 
munication services of the railway, 
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Map of Toronto and vicinity showing 110 kv. loop connecting the high tension 
stations. 


Double circuit towers of the 1928 
(left) and 1938 (right) lines leaving 
Leaside. 


including radio broadcast circuits. 
Lead-covered cables were laid and 
modern terminals installed, so that 
the susceptiveness of these circuits to 
disturbances outside of those originat- 
ing within the communication circuits 
and works is reduced to a minimum. 
Proximity to a smoke nuisance which 
reduces the efficiency of electrical in- 
sulation and also to neighbouring 
radio listeners, the more susceptive of 
which are sometimes interfered with 
when insulation is inefficient, was also 
given attention. The westerly portions 
of the line are near the gliding areas 
of a proposed airport; they are, how- 
ever, in practically all cases, below the 
skyline of the area. 

For the electrically-dead “ground” 
cable which is located well above the 
six power cables on the tower, a cop- 
per-covered steel conductor of greater 
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Double circuit angle tower in Don 

valley using “dead-end” construction 

on outside and double insulation on 
inside of angle. 


than ordinary mechanical strength 
was used. Copper conductors were 
installed from the_ steel footings, 
through the concrete footings, to 
earth so as to discharge air-earth 
electrical currents, if any, without 
damage to the circuits or to surround- 
ing property. The six electrical con- 
ductors have an outside diameter of 
a little less than one inch and are re- 
ferred to as “605,000 circular mil 
aluminum _ steel-reinforced cables.” 
Fifty-four aluminum wires are 
stranded in three layers over a central 
core of seven steel wires. 

When construction is commenced on 
a project of this sort through a sub- 
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Single circuit towers at Danforth 
Avenue with a number of double 
circuit towers in background. 


urban area, one soon discovers that a 
city like Toronto has its roots quite 
deep in the earth. It was exceptional 
to open a foundation in original earth. 
Sewers, pipes, drains, fill, garbage 
dumps, and what-not were the order 
of every day’s work. 

At least two rather interesting 
experiences arose in connection with 
the foundations. On what is now 
private property, a little to the west 
of the existing Strachan Avenue, ex- 
cavations disclosed a series of rail- 
way ties and some old railway fish 
plates (36 or more inches long), which 
were largely in place and intact, some 
six to eight feet below present ground 
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Towers are generally insignificant 
against the skyline of Toronto 
waterfront. 


Excavation work for tower footings 
along Don river. 


Double circuit transmission line on 
Toronto Terminals Railway Co. via- 


duct looking west from near Fleet and 
Tower on waterfront with Royal York Rees streets. Toronto Hydro-Electric 


Hotel in background. System feeders in foreground. 
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Double insulation tower on side of 
viaduct near Bay street. 


level. These were evidently a part 
of the original electrically driven 
street railway to the Exhibition 
grounds, operated first on September 
11, 1886, and sometimes spoken of as 
the first electric railway in North 
America (see The Bulletin, page 318, 
September, 1936). Excavations for an- 
other tower, located east of Bathurst 
street, disclosed at a considerable dis- 
tance below the present ground level 
parts of the old Queen’s wharf. These 
timbers were particularly well pre- 
served. This wharf is probably still, 
so far as history is concerned, the 
most famous wharf in Toronto, hav- 
ing been in use over a quite long 
period, and having given at one time 
service to a great many commercial 
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Transmission line passing steam plant 
of Toronto Terminals Railway 
Company. 


Double circuit wide base towers on 
Toronto Terminals Railway Co. via- 
duct looking east from Spadina Ave. 
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sailing ships of the old stone-hooker 
days. Other unrecorded underground 
structures and works encountered in- 
clude a wood drain, still operating but 
not well charted, near the Don river, 
south of Gerrard street, gas and 
waterpipes at six towers north of Ger- 
rard, north of Queen street, and east 
of York, and sewers at two towers 
immediately east of Bathurst street. 

Monolith concrete footings were 
used in a few cases. It was found 
desirable and economical to construct 
the quite deep (in some cases fifteen 
feet) concrete bases with hollow cores. 
It is expected that no trouble. will 
arise from frost, as the concrete box 
is well reinforced and drained on 
opposite sides. 

In addition to the usual danger and 
warning signs attached to the towers, 
a number of structures, especially 
where they are on alleys or on public 
(park) lands, have been equipped with 
guards, usually about twenty-five feet 
from the ground, to stop trespassers. 

Special steel traffic guards have 
been installed at ground level and 
the towers have been _ suitably 
painted for protection wherever traf- 
fic, usually slow moving in all the 
areas, might come in contact with the 
structures. 

Lock nuts and vibration absorbing 
mechanisms, excepting armour rods 
supplied by the manufacturers of 
cable, were not installed. This line 
is quite subject to inspection and will 


be watched for developments due to 
vibration. 

In this comparatively short seven- 
mile line, some 530 tons of galvanized 
steel, 11 tons of reinforcing bars, 
233,700 pounds of steel-reinforced 
aluminum cable, and 530 cubic yards 
of concrete were used. Approximate- 
ly 8,500 manhours of labour were 
involved. 

The steel towers were fabricated at 
Windsor, Ontario. The aluminum 
cable was produced in Quebec, largely 
at Shawinigan Falls. 

The work was carried out by the 
construction forces of the Commission 
under the direction of David Forgan, 
the field work having been largely 
supervised by William McKenzie. 
Engineering details, surveys, field 
practice and inspection were worked 
out chiefly by A. C. Goodwin, C. A. 
Smith, W. E. G. Taylor and Frank 
Willsie of the Engineering Depart- 
ment of the Commission. 

It is hoped that this line, although 
nearly three times as long, will have 
as good an operating record as the 
first centrally located tie line along 
the C. P. R. from Leaside to the 
Bridgman-Davenport station operat- 
ing for ten years, and has never been 
off load because of trouble within the 
circuits. 

The accompanying reproductions of 
photographs give an idea of the 
completed line. 
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Interest in Astronomy 
By F. K. Dalton, H.E.P.C. Laboratories 


“The contemplation of celestial 
things will make a man both speak 
and think more sublimely and more 
magnificently when he comes down 
to human affairs.”—Cicero. 


URING the past three and 
one half years, a series of 
twenty articles on astrono- 
mical subjects has been ap- 

pearing in The Bulletin. These have 
been prompted by observations of the 
heavenly bodies, and a desire to draw 
attention to the most interesting fea- 
tures, and their significance, as one 
may see them with, or without a 
telescope. 


The heavens present a continuois 
drama of events. There are the sum- 
mer and the winter stars and their 
constellations, with the planets, the 
“wanderers”, being found in different 
positions each year. The sun has its 
regular motion of rotation, and so has 
the moon, but the latter is constantly 
changing its apparent shape. Then, 
to add further variety, a few comets 


visit us each year and create a cer- 
tain amount of excitement. 

In the history of Astronomy, there 
have been many interesting events. 
The early “‘watchers of the sky” dis- 
covered nearly all of the phenomena 
which may be seen without the aid 
of a_ telescope, and they placed 
upon them their own interpretations. 
When later observers advanced 
theories which conflicted with the 
earlier conclusions, the power of 
religious belief prevented the accep- 
tance of these theories. As facts came 
to be proven, however, they were re- 
ceived, but with considerable hesita- 
tion, and traces of the viewpoints of 
earlier days may even yet be found. 

The observations, experiments and 
calculations of Copernicus, Kepler and 
Newton brought order out of the con- 
flicting thoughts, and a clear under- 
standing of the laws governing the 
movements of celestial bodies. 

The invention of the telescope by 
Lippershey in 1608, used by Galileo 
two years later, was the turning point 


Galileo discovered four moons revolving around Jupiter. 
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Mars, the Mysterious.—Yerkes 
Observatory. 


in the study of heavenly bodies. 
Never before could details be seen, not 
even the mountains on the moon or 
Jupiter’s satellites, but now a new 
field invited exploration and man has 
developed instruments of ever-increas- 
ing size and magnifying power to 
carry his studies further, and to find 
still more celestial bodies. 

The investigation of the behaviour 
of a brilliant comet in 1682 by Halley 
led to the realization that some comets 
are part of our solar system and re- 
turn periodically. The reappearances 
of many of these have been predicted, 
and are anticipated with considerable 
interest instead of the fear and won- 
der of earlier days. 

The visual discovery of Uranus in 

781, the first planet to be found by 
means of a telescope, was followed by 
the mathematical proof that two more 
planets exist beyond it, and these, 
Neptune and Pluto, have since been 
definitely located. 

The unique and mysterious features 
of Mars, its surface, its movement 
and its moons, and also the possibility 


Saturn, and his rings,—the most spec- 
tacular object in the heavens.—Yerkes 
Observatory. 


that it is inhabited, make it the most 
interesting planet to observe, while 
Saturn, with its system of rings, is 
the most spectacular. 

The amateur who has a telescope at 
hand will realize the great advantage 
of seeing things for himself; his ob- 
servations give him knowledge which 
is strictly his own,—beyond doubt or 
argument,—and he has the satisfac- 
tion of realizing the significance of 
what he sees through further study of 
the data to be found in many good 
text books. 

There are now available, to pro- 
fessional and amateur alike, two valu- 
able services which enable him to 
locate moving celestial objects for ob- 
servation,—the Ephemeris and the 
Announcements of the Harvard Col- 
lege Observatory. 
or Nautical Al- 
manac, published annually, gives in 
advance the positions of sun, moon 
and all planets, also several of the 
satellites and asteroids, for every day 
of the year. The position is stated 
by “right ascension” in hours, min- 


The Ephemeris, 


utes and seconds, and by “declination” 
in degrees north or south of the celes- 


VOL. XXV, NO. 12 


THE BULLETIN 


409 


WOOSNCLDAATSNTTNANANETTTTHTTTTTHHLHH Ky ORO-ELECTRIC POWER COMMISSION OF ONTARIO ilitiiittiiuunuuninnuesnusstuiiiuiieae 


Some comets have long streaming 
tails.—Yerkes Observatory. 


tial equator,—corresponding, respec- 
tively, to the use of longitude and 
latitude for locating points on the 
earth. An object is found either by 
applying the information directly to 
graduated circles on the telescope 
mount, or by checking the position on 
a reliable chart in relation to certain 
readily visible stars and then using 
them as markers. 


Harvard College Observatory is, as 
it were, the clearing house for all of 
the latest astronomical information 
and most recent discoveries in the 
heavens by observers all over the 
world. Anyone subscribing to this 
service receives promptly through the 
mail the “Announcement Cards” of 
this Observatory, giving description, 
brightness, position and direction of 
travel of new objects as they are 
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A total eclipse of the Sun—a beauti- 
ful and awe-insmring spectacle.— 
Mt. Wilson Observatory. 


found. These cards usually are mailed 
within two days of any discovery, fol- 
lowed later by others upon completion 
of calculations of the orbit. For many 
of the objects, the cards contain tabu- 
lated information giving positions 
each day for a month, and thus the 
observer frequently has opportunity 
to study the objects for a considerable 
time before they become visible to the 
unaided eye, and are announced in the 
newspapers. 

In the series of articles, which now 
is being concluded, many of the out- 
standing facts and other interesting 
features have been mentioned. 
Amongst these there are,— 

(a) The refusal of Galileo to be- 
lieve what he had merely been told, 
and which was popular opinion, until 
he had proven it by experiment, and 
the valuable observations he made in 
consequence. 

(b) The curiosity in Newton to 
learn why bodies fall to earth and his 
explanation of the force of gravity 
controlling motion throughout the 
Universe. 
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The tidal bore, on the Petitcodiac river at Moncton, N.B.—a very impressive 
sight. | 


(c) The stability of the planets and 
satellites travelling in elliptical orbits. 


(d) The strange phenomenon de- 
monstrated by comets that light re- 
pels rarefied matter. 


(e) The astounding accuracy with 
which man can predict the occurrence 
of eclipses of sun or moon. 


(f) The remarkable rings of Saturn 
which, as observed, cannot be solid, 
liquid or gas. 

(g) Days, Years and Tides on our 
Earth. 


(h) Information gleaned from the 
light of the stars. 


While the heavens unfold many in- 
teresting features for observation, 
they also present many problems, and 
man throughout the years has been 
seeking the solutions of these. In 
some instances, by his diligence, he 
has met with success while in others 
he, up to the present, has been baffled 


completely. Surmounting all of these, 
however, is that riddle which both 
ancient and modern observers have 
tried to answer, that challenge today 
to man’s mathematical genius and to 


e 


The Twin Spiral Nebulae,—Twin Gal- 
axies,—in the Constellation, Virgo.— 
Mt. Wilson Observatory. 
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Nebulae and visionary impressions by reflected starlight from Cygnus. 
— French Astronomical Society, cut courtesy of Dr. C. A. Chant. 


his ability to build and apply still Studying the heavens must surely 
larger and better instruments, the lead _us to realize that,— 
eternal and inevitable question—Why “We are but part of one stupendous 


should these things be ?—-What is the whole, 
purpose of all this grand display,— Whose body nature is, and God the 
this Universe of ours? What is it soul.” —Pope. 
all about? FINIS 

x * % * 


The following astronomical articles have been published in The Bulletin,— 


Studying the Heavens. May, 1937: Page 161 
THE SUN, MOON AND EARTH 

Our Sun. June, 1938: Page 201 

Our Satellite, the Moon. May, 19383 Pages sl 

Celestial Eclipses. June, L9386eePacer187 

The Length of a Day. November, 1937: Page 363 
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The Sun Circle. January, 1938: Page 
Adjusting the Years. December, 1937: Page 
Tides and Tidal Rivers. April, 1938: Page 
THE PLANETS 
The Eccentricities of Mercury. November, 1936: Page 
The Phases of Venus. September, 1936: Page 
The Mysteries of Mars. December, 1936: Page 
Lost:—A Planet. (The Asteroids). September, 1937: Page 
The Satellites of Jupiter. June, 1986: Page 
The Rings of Saturn. May, 19386: Page 
The Discoveries of Uranus, Neptune and Pluto. June, 19387: Page 
How the Planets Move. October, 1937: Page 
OTHER CELESTIAL BODIES 
Comets. August, 1936: Page 
Meteors and Fireballs. September, 1938: Page 
Stars, Nebulae and Galaxies. November, 1938: Page 
PO PS BPO 


Eyes 
o & matesees : 
Goad Light 


AP 


Advertising board operated by The Windsor Public Utilities Commission. 
The board is erected on a vacant lot on the main thoroughfare, and has at 
each end a display room similar to a shop window where various house- 


hold electrical appliances are shown. 


VOL. XXV, NO. 12 


THE BULLETIN 


413 


TAT: Aly DRO-ELECTRIC POWER COMMISSION OF ONTARIO lllilllll!IIIIIIIIIIIIIIQUNUIIINIINNIENINI 


Resuscitation Medals Presented 


N> April: 14th; .1938,. C.. L: 

Burchiel, a lineman in the 

Line Maintenance gang, 

Western area, Niagara 
system — Operating Department, 
While working on a high tension 
pole at Seaforth Junction, received 
a severe electrical shock, which ren- 
dered him unconscious and stopped 
his breathing. The other members 
of the gang under Foreman F. 
Bailey, carried out artificial respira- 
tion and were successful in restor- 
ing his breathing. Mr. Burchiel 
was removed to hospital at Stratford, 
but due to the severity of his burns 
-he died the next day. 

The Canadian Electrical Associa- 
tion awarded the Canadian Electri- 
cal Association Resuscitation Medal 
to the gang, with replicas to each 
man. The presentation of the medal 
was made at New Hamburg on Wed- 
nesday, November 2nd, 1938, in the 
presence of G. L. Rous, George Terry 
and C. W. Moat. Wills Maclachlan 
presented the medal. 


* * * % 


On April 14th, 1938, William Mc- 
Leod, an employee of Aylmer Rural 


primary switch and received an elec- 
trical shock which rendered him un- 
conscious and not breathing. E. C. 
Wisson and W. E. McConnell, em- 
ployees of Aylmer Power District 
who were present, immediately 
started artificial respiration and re- 
stored his breathing. After a few 
days’ absence, Mr. McLeod was able 
to return to his duties. 

The Canadian Electrical Associa- 
tion awarded the Canadian Elec- 
trical Association Resuscitation 
Medal to Aylmer Rural Power Dis- 
trict with replicas of the medal to 
Mr. Wisson and Mr. McConnell. 

The presentation of the medal took 
place at a social evening arranged 
by employees of No. 3 Area, in the 
Community Hall at Dorchester on 
Monday evening, November 28th, 1938. 
A. H. Farrell, Superintendent, receiv- 
ed the medal and Mr. Wisson and 
Mr. McConnell each received a re- 
plica. There were present a con- 
siderable number of employees from 
the district, with their wives and 
also present Hugh Duncan, Niagara 
Falls, H. C. McElrath, Belleville, and 
W. A. McKenzie, Adam Smith, I. K. 
Sitzer and John MacLellan of To- 


Power District, while working on a ronto. Wills Maclachlan made the 
rural line came in contact with the presentation. 
GO SO BE 
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The Late Dr. 


HE death of Dr. René Thury, 
occurred recently in Geneva 
at the age of 78. Dr. Thury 
was well known to electrical 

engineers as the protagonist of a sys- 
tem of power transmission by high 
tension direct-current and as the in- 
ventor of a voltage regulator, which 
is still widely used. 

René Thury was born in Geneva, 
and after attending local schools en- 
tered the service of the Société Gene- 
voise pour la Construction d’Instru- 
ments de Physique as a pupil at the 
age of fourteen. Here he attracted 
the attention of Emil Burgin, who 
was afterwards well-known for his 
work on the dynamo, and was em- 
ployed by him on a variety of work 
connected with electrical measure- 
ments. In 1879 the first Edison in- 
candescent lamps appeared in Geneva 
and in order that they could be used 
Thury successfully tackled the prob- 
lem of designing a shunt-wound 
dynamo, which would take the place 
of the series-wound dynamo then em- 
ployed for supplying arc lamps. He 
also succeeded in producing workable 
lamps when the first consignment 
from the United States had been ex- 
hausted. In the course of this work 
he established a personal connection 
with Edison whom he visited, and on 
his return to Geneva in 1881 became 
technical director of a firm which he 
established with A. de Meuron and 
H. Cuénod. Three years later he 
succeeded in designing a _ six-pole 
dynamo, which gained him a gold 
medal at the Turin exhibition of that 


René Thury 


year. At the beginning of the nine- 
ties he turned his attention to the 
problem of railway electrification, and 
was one of the first to suggest the 
use of a third rail for the collection 
of the traction current. The first 
power transmission scheme in Switz- 
erland, with a capacity of 40 h.p. at 
500 volts, was also erected by him 
from Taubenlochschluct to Boézingen. 


It was in 1889 that he first devised 
the system of high voltage direct- 
current power transmission which will 
always ‘be associated with his name. 
This consisted essentially of arrang- 
ing a number of generators in series 
at the transmitting end and supply- 
ing a number of motors also connected 
in series in one or more substations 
at the receiving end of the line. The 
current transmitted was kept con- 
stant, alterations in the power demand 
being met by inserting or short- 
circuiting one or more machines, so 
as to increase or diminish the voltage. 
The system was used in practice to 
transmit 4,000 k.w. at a maximum of 
27,000 volts from St. Maurice to 
Lausanne, a distance of 69.6 miles, 
and for conveying about the same 
power from Moutiers to Lyons, a 
distance of 111.8 miles at a maximum 
pressure of 57,600 volts. It is inter- 
esting to note that a part of the 
transmission system on the latter 
scheme was underground. At the 
suggestion of J. S. Highfield the 
Thury principle was used in England 
to supply an area of 300 square miles 
in the neighbourhood of London, and 
its advantages were fully dealt with 
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by him in a paper read in 1907 before 
the Institution of Electrical Engi- 
neers. Nearly every speaker in this 
discussion, including Lord Kelvin, em- 
phasised its advantages. Neverthe- 
less the application it has received is 
small and the same is true of other 
similar systems even where large 
blocks of power can be transmitted 
between two terminal points, with no 
intermediate tappings. This lack of 
recognition is probably to be explained 
by the undoubted complications of the 
necessary switching equipment. 
Thury’s other claim to fame—his 
voltage regulator—possesses the great 
advantage of having very light mov- 
ing parts. It was originally develop- 
ed in connection with the direct- 
current transmission system, and con- 
sisted essentially of a rheostat in the 
field circuit, the arm of which was 
driven by a tooth wheel. At the edge 


of this wheel was a rocker which was: 
continuously moved backwards and 
forwards by pawls, the latter being 
brought into action by a lever which 
was actuated by two solenoids con- 
nected in the exciter system. This 
regulator, which is of great sensi- 
tivity, was constructed by the Com- 
pagnie de |’Industrie Electrique, 
established by its inventor, and the 
same firm also manufactured the high- 
frequency generator which was much 
used in the early days of radio com- 
munication. Later, Thury was con- 
nected with the Société Alsacienne de 
Constructions Mécaniques Belfort. 
Thury was an Officer of the Legion 
d’Honneur, and was the recipient of 
honorary degrees from more than one 
University. He was elected an Hon- 
orary Member of the Institution of 
Electrical Engineers in 1934. 
—Engineering. 
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Convention Programmes 


HE Annual Meeting of the 

Ontario Municipal Electric 

Association and the Winter 

Convention of the Associa- 
tion of Municipal Electrical Utilities 
will be held concurrently at the Royal 
York Hotel, Toronto, on February 7th 
and 8th, 1939. The programmes of 
the two associations have been so 
arranged that there will be two joint 
sessions, namely on the afternoon of 
each day. On each morning each as- 
sociation will hold a separate session 
of its own. They will also follow the 
usual practice of meeting together for 
the convention luncheons and dinner. 


Accident Prevention 


Meeting 


On the evening of Monday, Febru- 
ary 6th, there will be a dinner meeting 
beginning at 6.00 o’clock. This meet- 
ing has been arranged under the joint 
auspices of the Committee on Acci- 
dent Prevention and Health Promo- 
tion of the Association of Municipal 
Electrical Utilities and the Electrical 
Employers Association of Ontario. 
The managers of the utilities will dis- 
cuss the various accidents that have 
occurred during the past year and as 
a round table conference will discuss 
generally suggestions for the preven- 
tion of accidents in the future. The 
application of the Workmen’s Com- 
pensation Act to an electrical utility 
in Ontario will also be discussed. 


* * * * 


O. M. E. A. 


The programme of the Annual 
Meeting of the Ontario Municipal 
Electric Association has been tenta- 
tively arranged as follows: 


Monday—February 6th. 
Evening. 
8.00 o’clock—Executive Meeting. 


Tuesday—February 7th. 

Morning. 

Registration. 

10.00 o’clock—General Meeting. 

Minutes. 

President’s Address. 

Secretary’s and Executive’s Report. 

Treasurer’s Report. 

Resolutions. 

Afternoon. 

12.30 o’clock—Convention Luncheon 

with A.M.E.U. 

Address by Dr. T. H. Hogg, Chair- 

The Hydro-Electric Power 
Commission of Ontario, Toronto. 
2.30 o’clock—Convention Session 
with A.M.b.U. 
“Review of Hydro Operations for 
1938 and Forecast for 1939” by 
speakers to be furnished by The 
Hydro-Electric Power Commission 
of Ontario, Toronto. 


man, 


Evening. 

6.30 o’clock—Convention Dinner 

with A.M.E.U. 

Address. 

Entertainment. 
Wednesday—February 8th. 

Morning. 


9.30 o’clock—General Meeting. 
Reports of Committees—Creden- 
tials Committee. 
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District Directors. 
Election of Officers. 
Reports of Committees— 
Resolutions Committee. 
Finance Committee. 
Water Heater Committee. 
Insurance Committee. 
Report of Convention Committee. 
Unfinished Business. 
New Business. 
General Discussion. 
Afternoon. ; 
12.30 o’clock—Convention Luncheon 
with A.M.E.U. and the Electric 
Club of Toronto. 
Address—“Construction Features 
of the New York World’s Fair 


1939”, by C. W. Nickerson, Electri- — 


cal Engineer, New York World’s 
Fair 1939. 

2.30 o’clock—Convention Session 
with A.M.E.U. 

Presentation of “Sales Promotion” 
Program of the H.E.P.C. of On- 
tario by M. J. McHenry, Director, 
Sales Promotion of The Hydro- 
Electric Power Commission of On- 
tario and members of the Sales 
Promotion Department, assisted by 
the staff of the McLaren Advertis- 
ing Company, Toronto, followed by 
demonstrations on Commercial 
Cooking and Commercial Lighting. 


* * % * 


A.M. E. U. 


The foregoing tentative programme 
of the O.M.E.A. Annual Meeting out- 
lines certain sessions as well as the 
convention luncheons and dinner to be 
held jointly with the A.M.E.U. In the 
following outline of the programme of 
the Winter Convention of the Associa- 
tion of Municipal Electrical Utilities, 


DECEMBER, 1938 


for the sake of brevity the reader is 
referred back to the O.M.E.A. pro- 
gramme, and only the separate ses- 
sions listed. 
Tuesday—February 7th. 
Morning. 
Registration. 
10.80 o’clock—Convention Session. 
Reports of Committees. 
Afternoon. 
12.30 o’clock—Convention Luncheon 
with O.M.E.A. 
(See O.M.E.A. programme. ) 
2.30 o’clock—Convention Session 
with O.M.E.A. 
~ (See O.M.E.A. programme.) 
Evening. 
6.30 o’clock—Convention Dinner 
with O.M.E.A.: 
(See O.M.E.A. programme.) 
9.00 o’clock—Executive Committee 
Meeting. 
Wednesday—February 8th. 
Morning. 
9.30 o’clock—Convention Session. 
Paper—‘‘Unit Sub-Stations” by E. 
E. Forest, Gary Heat, Light and 
Water Company, Gary, Indiana. 
Paper—‘Wire Mileage Data Re- 
cord” by W. R. Catton, Manager 
Hydro Department, Public Utilities 
Commission, Brantford. 
Paper—‘‘Selling Commercial Light- 
ing’ by B. W. Grover, The Public 
Utilities Commission, London. 
Afternoon. 
12.30 o’clock—Convention Luncheon 
with O.M.E.A. and the Electric 
Club of Toronto. 
(See O.M.E.A. programme. ) 
2.30 o’clock—Convention Session 
with O.M.E.A. 
(See O.M.E.A. programme. ) 
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A. M. E. U. Election 
Ballot 


The election of officers of the 
Association of Municipal Electrical 
Utilities will take place on Tuesday, 
February 7th. Delegates will receive 
their ballots on the morning of that 
day and up to the opening of the 
afternoon session. Immediately after 
the opening of this session the ballot 
will be closed and the results of the 
elections announced before that ses- 
sion adjourns. The ballots will show 
the following as candidates :— 
PRESIDENT—G. E. Chase, Bowman- 
ville. (Acclamation.) 
VICE-PRESIDENT—W. G. Henderson, 
Cobourg and A. B. Manson, Stratford. 
SECRETARY—S. R. A. Clement, 
H.E.P.C. of Ontario, Toronto. (Ac- 
clamation.) 

TREASURER—F. A. Archer, H.E.P.C. 
of Ontario, Toronto and S. E. Preston, 
H.E.P.C. of Ontario, Toronto. 
DIRECTORS (from the membership at 
large)—W. R. Catton, Brantford; 
V. A. McKillop, London; J. W. Peart, 
St. Thomas; C. E. Schwenger, To- 
ronto; C. A. Walters, Napanee; and 
P: Be Yates -ot.-Catnarines: 

DISTRICT DIRECTORS— 

NIAGARA DISTRICT—J. G. Hare, East 
York Twp. and H. R. Hatcher, Galt. 


PO 


SPS 


- CENTRAL DISTRICT—O. H. Scott, Belle- 


ville. (Acclamation.) 

GEORGIAN Bay DISTRICT—C. E. Brown, 
Meaford and R. S. King, Midland. 
EASTERN DiISTRICT—S. W. Canniff, 
Ottawa; A. L. Farquharson, Brock- 
ville and R. J. Smith, Perth. 
NORTHERN DISTRICT—R. B. Chandler, 
Port Arthur. (Acclamation.) 


* * * * 


O. H. E. Club Dance 


The annual dance of the Ontario 
Hydro-Electric Club will be held at 
the Royal York Hotel on the evening 
of Wednesday, February 8th. The 
Club extends a hearty invitation to all 
O.M.E.A. and A.M.E.U. delegates and 
their friends to attend. 


SO 


Cooking School at Mitchell 


A very successful cooking school 
was held in the Town Hall at Mitchell 
on November 2nd and 3rd. This was 
sponsored by the Mitchell Public Util- 
ities Commission and conducted by 
the Canadian General Electric Com- 
pany’s experts. The three sessions of 
the school were all well attended, a 
total of 675 interested ladies having 
witnessed the demonstrations. It is 
reported that many prospects were 
obtained for new electric ranges as 
a result of this effort. 


AO 
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Toronto-Leaside T.S., 220 kv. entrance structure. 


Municipal Loads, December, 1938 


NIAGARA SYSTEM 


25 Cycle 
H.P. Popula- 
tion 

PGi ON eee SRS) 1,993 
AGINCOURT se o5 176 RV; 
Ailsdateraig) 222 126 452 
Alvinston. --._— 98 643 
Amherstburg -. 865 2,879 
Ancaster Twp.- 396 NGS 
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i Ulgeire) Mae ee P2009 25758 
TaWalintel moat aes 743 1,995 
se wae 20770 
Badenian 320 PV. 
Beachville —___ 423 Piva 
Beamsville —___ 46| | 208 
Belle River ____ 176 748 
Blenheim sss — 541 1,755 
BL hiaeer eee shee Ig 624 
Boltonm ees | 74 569 
Bothwell ~=___ 137 642 
Brampton -2s--— 2.090 25,568 
Branttordes. === f5e9t 31.232 
Brantford Twp. 791 VERS 
Bridgeport ---- 128 P.V 
Brigden es= 88 Bava 
Bronteu 2 oe oe 170 PeVe 
Brussels; weet 139 787 
BUntord ss aes 170 PV 
Burgessville ___ 48 PN. 
Caledonia __-- 359° 15370 
Campbellville _ 35 PN; 
Cavugdre= === 140 674 
Chathame=_-__ 6,555 15,910 
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of Ontario 


HE last twenty years have 

seen the origin and develop- 

ment of a new epoch in 

America in the application 
of science to industry. Research has 
become a term of popular use and the 
public has now some faint idea of 
what it means. In contrast to this 
situation, the term research was 
scarcely understood by the public at 
large twenty-five years ago, and few 
industrial concerns had research lab- 
oratories. In fact, the potential ben- 
efits of industrial research were not 
generally appreciated in industry. 
Most of the research work carried on 
was in the field of pure science and 
was promoted by the universities. 
Now research laboratories are im- 
portant features of all large indus- 
trial concerns. Many of these also 
carry on research in pure science. 


Paper presented to the Engineering Institute 
of Canada at Hamilton on December 18, 1938. 
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This combination of pure and indus- 
trial research has -produced astound- 
ing results:in-many cases which have 


- operated to the profit of the compan- 


les promoting it. 

We are interested here in the place 
of electric utilities in research, and 
for the purpose of this discussion it 
will be useful to focus attention 
on the principal aims of industrial 
research. These may be stated thus: 
(1) the development of new materials 
and combinations of materials; (2) 
the development of methods of using 
materials and equipment. 

The manufacturer is interested in 
both of these aims, particularly in the 
first. The electric utilities on the 
other hand are vitally interested in 
the behaviour of the products sup- 
plied by manufacturers, under the 
conditions existing on power systems. 
They are thus involved in the study 
of natural phenomena and of condi- 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


tions on electric circuits which may 
be destructive to equipment. It is 
not possible to delegate this study to 
the manufacturer or to other outside 
agencies for it demands in any utility 
the continuous attention of a staff 
thoroughly familiar with the organi- 
zation. While, in one sense, a power 
system is a laboratory in which man- 
ufacturers must test their develop- 
ments, the testing is peculiarly the 
duty of the power company. 

This defines the place of the elec- 
tric utility in research which thus 
embraces a broad field in engineering 
theory and practice, and in the prop- 
erties of materials, and requires for 
its proper pursuit, a _ well-equipped 
laboratory and a staff which must be 
permitted to devote its energies to 


a utility. Its purpose is (1) to de- 
termine the quality of material and 
equipment submitted for purchase 
and its compliance with guarantees, 
and (2) to control and maintain the 
quality of material and equipment in 
service by periodic tests and examin- 
ations which will detect signs of 
failure. 


The extent and scope of the testing 
and research work carried on by an 
electric utility will depend upon the 
size of the company but is also an 
important matter of policy. The in- 
vestment in equipment and personnel 
must be large if the work is to be 
efficiently executed. On the other 
hand, the necessity for protecting its 
investment will force the organiza- 
tion to make important purchases 
under strict specifications, and to take 
every practicable means of maintain- 
ing the quality and lengthening the 
life of its equipment. Whether the 
testing and inspection shall be done 
by the organization or be delegated to 
outside organizations is a question 
which is subject to varied treatment 
in different utilities. It is a fact, 
however, that practically all the large 
electric utilities in America have de- 
partments, which carry on testing and 
research and have important execu- 
tive functions connected therewith. 

The Hydro-Electric Power Com- 
mission of Ontario maintains a Test- 
ing and Research Department and a 
laboratory equipped for electrical, 
chemical, photometric and mechanical 


VOL. XXVI, NO. 1 


THE BULLETIN 3 


CATT HY DRO-ELECTRIC POWER COMMISSION OF ONTARIC _IIIIttt0itisiistsssnnnnnneentsnusuniireietnuuiiiing 


The Standards Room, in which electrical instruments are calibrated, and 
measurements of very high accuracy are made. 


testing. The staff numbers 90 engi- 
neers, physicists, chemists and labor- 
atory assistants. 

The first function of the depart- 
ment is to supply a testing and in- 
spection service to the Commission 


and its municipalities not only in con- 
nection with the purchasing of mate- 
rials and equipment but also in the 
maintenance and operation of the 
systems. The latter requirements are 
responsible for a large and increas- 


The Wire Testing Laboratory, where different types of insulation on wires 
and flexible cords are inspected and tested. 
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ing volume of testing, while the work 
connected with purchasing fluctuates 
depending upon constructional activi- 
ties. 

The department is also responsible 
for the conducting of special investi- 
gations and research. The problems 
presented are usually of a practicable 
nature, and no attempt is made to 
undertake research in pure science. 


A. TESTING AND INSPECTION 
General 

The department inspects and tests 
all classes of material and equipment 
purchased by the Commission, to de- 
termine compliance with the specifica- 
tions. This inspection covers, foundry 
work on iron and steel castings; 
forgings, machining and assembly of 
turbines, generators and powerhouse 
equipment; welding of all kinds; shop 
fabrication of structural steel for 
buildings, transmission towers, etc.; 
plate work, such as is required in 
the manufacture of penstocks, draft 
tubes, pressure and_ transformer 
tanks; rolling of reinforcing steel; 
drawing of wire and stranding of 
copper, galvanized steel, and _ steel- 
reinforced aluminum cables; trans- 
mission line materials, such as bolts, 
clamps, cross arms, etc., and electrical 
tests on all types of equipment. The 
requirements of these items are in- 
cluded in general material specifica- 
tions, or in specifications for individu- 
al jobs in the preparation of which 
the department assists. 

A considerable amount of testing 
is involved in this work, some of 
which is done at the manufacturers’ 
plants, and some at the Laboratories. 
Physical tests are supplemented by 
chemical analyses and often by micro- 


Power line conductors on the experi- 

mental span, under mechanical fa- 

tigue test showing the nodes and 
loops of the vibrations. 


scopic examination to determine the 
suitability of the materials for the 
purpose intended. Electrical tests 
are usually made in the factory, but 
on very large units they must be 
made in the field after the erection 
of the equipment. 

The machining of all parts for 
turbines and generators is carefully 
observed, and the fit and finish are 
checked during the operation of ma- 
chining and also while the units’ are 
being assembled. Welding operations 
are given careful attention. ; 

The acceptance tests on a large 
turbine and generator unit are made 
in the field after erection has been 
completed. Such a test requires a 
staff of engineers and assistants and 
sometimes consumes several weeks. 
It involves the determination of tem- 
perature rise under load, turbine and 
generator efficiency, the application of 
specified dielectric tests to the insul- 
ation, the observation of performance 
under conditions of overspeed and 
sudden short-circuit, and forms the 
basis of acceptance or rejection of the 
unit. 
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Fatigue Testing Machine, for steel wire, in which specimens are rotated at 
high speed and with known stresses to obtain the endurance limits of 
conductors under continued vibration. 


The benefits to be derived from 
inspection will depend on the policy 
adopted and on the efficiency of the 
inspection. It must be comprehensive, 
and at the same time due regard 
must be given to the economic factor. 
A haphazard policy in determining 
what shall be inspected will defeat 
the aim desired, but on the other hand 
judgment must be continually exer- 
cised in determining the extent and 
necessary detail of the work. The 
inspection staff should also have an 
intimate knowledge of the organiza- 


tion. If these desiderata are fulfilled 
several important advantages. will 
result. 


The reliability of equipment will 
be improved, and this should indirect- 
ly reduce the possibility of failures 
in operation; the elimination of de- 
fective materials and poor workman- 
ship will expedite field work by avoid- 
ing or reducing delays in erection 
programs; information is obtained 
regarding the capacity of shops to 
perform special classes of work; in- 
formation on the properties of mate- 
rials and methods of shop operation, 
forms the basis of improvements in 
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specifications; the inspector by fol- 
lowing the work through the shop 
assists in obtaining compliance with 
delivery guarantees. 


Miscellaneous Electrical Testing 

The investigation of troubles aris- 
ing in operation, the determination 
of the merits of new materials and 
equipment, and studies leading to im- 
provements in methods and materials 
are responsible for a large amount of 
testing. Many of these problems be- 
come the subject of systematic and 
extended study under the research 
program described below. The fail- 
ure of equipment, and the deteriora- 
tion of materials are the principal 
sources of these problems. 

The periodic testing and inspection 
of materials in service is an impor- 
tant function of the department. This 
gives information which dictates the 
necessity for special treatment or re- 
placement. Important examples are 
oil, rubber gloves, metals and con- 
crete. 

Insulating oils used in transform- 
ers and circuit breakers are tested 
periodically. Dielectric tests are made 
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Comparative Fatigue Characteristics 

of steel wire with, and without gal- 

vanizing,—data obtained from the 
fatigue testing machine. 


monthly on samples from the higher 
voltage equipment and less frequently 
in the case of other equipment. Sup- 
plementing these tests an extensive 
survey of the conditions of all insul- 
ating oils is made at intervals of two 
or three years. Tests are made for 
acidity, sludge-forming properties 
and resistance to emulsification and 
form the basis of recommendations 
for treatment. 

Lubricating oils also receive atten- 
tion and records are available of the 
change in properties of generator oils 
in the most important plants extend- 
ing over the life of the plants. They 
are relied upon entirely by the Oper- 


Concrete 

The investment of the Commission 
in concrete structures is very great, 
and it is therefore natural that it 
should have given early attention to 
the problems involved in the manu- 
facture and maintenance of this 
material. 


In 1918, the Laboratory began, at 
the request of the Engineering De- 
partment, to develop methods of con- 
trolling concrete in order to maintain 
predetermined quality, and thus in- 
augurated a systematic and continu- 
ous study which has been most suc- 
cessful in securing good quality and 
permanence. 

The Hydro-Electric Power Com- 
mission was the first large organiza- 
tion to adopt strength specifications 
for concrete, i.e., to specify quality 
by compressive strength rather than 
by arbitrary proportions. This me- 
thod is in almost universal use today. 
The control of quality by using the 
relation of strength to “water-cement 
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ratio” was first practised on large 


jobs by the Commission. The effect 
of field methods on quality has been 
given intensive study from the first, 
and this organization was one of the 
first to apply close control of aggre- 
gates, exact methods of measurement 
and mixing, and care in placing. The 
Commission was the first Canadian 
organization and one of the first in 
America to adopt the method of pro- 
portioning aggregates on large jobs 
by weight. 

Methods of designing mixes have 
been developed which are simple, 
exact and inexpensive. The _ tests 
necessary to permit the accurate de- 
sign of concrete mixes for a job 
costing $100,000 may be made for 
$100.00, while $500.00 is sufficient to 
cover the Laboratory investigation of 
mixes on a $1,000,000 job. 

The procedure in inspecting and 
controlling the quality of concrete on 
any job is as follows: 

The first step must be taken long 
before construction begins and con- 
sists in a survey by the Laboratory 
of available sources of fine and coarse 
aggregate. When a suitable deposit 
has been found, laboratory tests are 
made on the materials and prelimin- 
ary designs for concrete mixes are 
decided upon. Assistance is given the 
Construction Department in design- 
ing the concrete plant. 

When construction, work begins, 
inspectors from the Laboratory work- 
ing -under the direction of the Resi- 
dent Engineer, inspect each detail of 
proportioning, mixing and placing of 
the concrete. They make tests on 
the aggregate delivered, and may 
from time to time alter the propor- 
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tions of the mix in order to maintain 
the required strength. On large jobs 
and on jobs remote from the Labor- 
atory, field laboratories are equipped 
with their use. The protection of the 
concrete after placing, against the 
effects of low or high temperatures 
is given close attention. A complete 
record of the concrete is maintained 
during the period of construction, 
and its condition when placed in ser- 
vice is carefully noted and reported. 


A system of periodic field inspec- 
tion of all the Commission’s concrete 
structures is followed by the Labora- 
tory. Every important structure and 
many of the minor ones are thorough- 
ly inspected at least every three years, 
and a complete record including a 
photographic survey, is made. The 
rate of deterioration can thus be de- 
termined and the need of repairs 
recognized. In many cases remedial 
measures can be taken which fore- 
stall the necessity of major repairs. 


B. RESEARCH 


Problems of research are suggested 
by difficulties which arise in design, 
construction and operation. These 
indicate a need for improvements in 
materials or equipment, for a knowl- 
edge of conditions detrimental to 
service, and methods of combatting 
these conditions; for information 
about the characteristics of available 
materials and their suitability for use 
on the system; and for the develop- 
ment of methods and equipment for 
special applications. — 

The work is organized so as to 
obtain the co-operation of all depart- 
ments and the assistance of all mem- 
bers of the staff who can be of value. 
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New Hydraulic Compression Testing 

Machine, for concrete, stone, wood 

and other materials. Capacity— 
400,000 lbs. 


The Research Committee 

A Research Committee composed 
of the heads of the Hydraulic, Elec- 
trical, Operating, Municipal and Re- 
search Departments gives. general 
direction to the work, which is car- 
ried on by subcommittees appointed 
for particular projects, and including 
representatives from all departments 
interested. Fourteen subcommittees 
are now active containing a total 
membership of 63. In addition, mem- 
bers are co-opted for specific tasks. 


The bulk of the experimental work 
is done by the Laboratory staff who 
report their findings to the vari- 
ous subcommittees. Recommendations 
based upon the work are forwarded 
to the Main Research Committee and 
if approved, are issued as instructions 
by the appropriate executive officers. 

The examples given below have 
been chosen with the object of illus- 
trating the method of operation, and 
of indicating some of the results 
obtained. 


Vibration of Line Conductors 

The problem first came to the 
attention of power companies about 
1923 when longer spans and higher 
gained favour 


mechanical tensions 


among designers in their endeavour 
to make the most economical use of 
materials. The trouble was revealed 
by breakages at clamps and investi- 
gation showed that these were due to 
line vibrations which set up stresses 
in excess of the fatigue limits of the 
conductor material. 

The seriousness of the situation 
may be grasped from the fact that 
in some instances as many as 380 in- 
dividual breaks were found at one 
point in a conductor. Constant inspec- 
tion was necessary to avoid interrup- 
tions due to fallen conductors. It 
was important to find a satisfactory 
solution to the problem not only from 
the point of view of protecting exist- 
ing lines but also as a means whereby 
those designs of line known to be 
most economical could safely be used. 

The problem was attacked from 
two different directions, viz., the in- 
vestigation of remedial measures for 
reducing the vibrations to harmless 


proportions and on the other hand 
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The Vibration Generator in the Lab- 

oratory yard, used in fatigue tests 

on power line conductors to produce 

artificial vibrations on an experi- 
mental span. 


the endeavour, through fatigue tests 
and metallurgical studies, to find 
materials more capable of withstand- 
Ing vibration. 

The search for satisfactory pallia- 
tive measures has involved both theo- 
retical and practical studies. To a 
large extent the practical studies have 
been conducted in the field where 
suitable test spans are available for 
observing the behaviour of various 
devices installed on lines strung for 
this purpose. In connection with this 
work, it was necessary to design 
special recording apparatus and to de- 
velop a method which would yield 
information of a quantitative nature 
as to the damping characteristics of 
cables and devices. 

Through these tests, much has been 
learned as to the damping character- 
istics of the conductor at various ten- 
sions and as to the efficiency of vari- 
ous devices claimed to have merit in 
reducing line vibration. The observa- 
tions made in the field have also ini- 
tiated ideas on the part of the staff 
which have resulted in the develop- 
ment of a new damping arrangement 


JANUARY, 1939 


which gives promise of being of con- 
siderable value. This has been pat- 


ented and is called a ‘Torsional 
Damper”’. 
Another important part of the 


program is the inspection of existing 
lines to establish those locations 
where vibration conditions are most 
severe, and the observation of lines 
which have been provided with 
dampers. 

In the investigation of line mate- 
rials, tests are being made to deter- 
mine fatigue limits and the effect of 
manufacturing processes on the qual- 
ity of the wire. Up to the present 
time the tests have been confined to 
steel wire but eventually other mate- 
rials used in line construction will 
also be investigated. The efficacy of 
new materials and protective coatings 
is also being studied. 

It has been found that manufactur- 
ing processes have a pronounced effect 
upon the ability of materials to with- 
stand alternating bending stress and 
this has dictated the necessity for 
adopting conservative design stresses 
in cables subjected to vibration. 

An important factor is the effect of 
low temperatures on the fatigue and 
impact values of cable materials. 
Serious breakages recently experienc- 
ed in cables strung in Northern On- 
tario indicate that at sub-zero tem- 
perature the ability of materials to 
withstand bending and impact is re- 
duced to a marked degree. This 
feature is now being investigated. 

Associated with the fatigue of 
materials is the investigation of line 
clamps, ties and fittings to determine 
those types which place the most 
severe duty on the conductor. Tests 
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of this nature are being made at the 
Laboratory on a 150-foot experiment- 
al span. In these tests, vibrations 
are generated mechanically and the 
cable is tested to failure. At the 
present time comparative tests are be- 
ing made on clamp connections pro- 
posed for live line work where load 
conditions will not permit power to 
be interrupted for a sufficient length 
of time to install the conventional 
tie connections. 

During recent months endurance 
tests have been carried out on the 
laboratory span to investigate the 
possibility of mechanical injury due 
to cold flow of the conductor material 
at points where dampers are attached 
to vibrating cables, and to observe 
the effect of interstrand friction and 
torsional action on sections of cable 
immediately adjacent to certain types 
of damper installations. The experi- 
mental span has also been found use- 
ful in preliminary studies of damper 
spacings and disposition of materials. 


Insulation Problems 

Another subcommittee is studying 
problems of insulation. During the 
past year, it undertook the task of 
determining the best criterion of the 
condition of transformer and circuit 
breaker bushings. After a series of 
laboratory tests in which comparisons 
of several methods were made it was 
concluded that a method employing 
potential gradient was most satisfac- 
tory. An instrument developed by a 
member of the Laboratory staff is 
being used with satisfactory results. 
Laboratory tests on bushings remov- 
ed from service have confirmed the 
results obtained with this instrument 
in the field. Some of the types of 


fault or weaknesses discovered may 
be of interest: 

Loss of compound in small amounts 
does not appear to impair seriously 
the serviceability of a bushing, the 
presence of partial or complete short- 
circuit between layers in condenser 
bushings can be detected quite read- 
ily. Other faults tending to disturb 
the gradient include: large cavities 
in the compound, moisture due to im- 
perfect sealing, and progressive burn- 
ing of insulation in the interior 
caused by local static streamers. Par- 
allel studies on these types of faults 
by power factor methods gave no re- 
sults of significance. 

This subcommittee is also classify- 
ing insulation problems of importance 
to the Commission, and is planning 
a systematic method of attack upon 
them. 


Concrete . 

_ The method of inspecting concrete 
has been described earlier... In ad- 
dition to this a permanent committee 
is engaged in investigations of vari- 
ous features of concrete practice. The 
field inspection of our own and for- 
eign structures is yielding informa- 
tion on the deterioration of concrete. 
The study of methods of treating 
diseased concrete naturally follows 
and the committee has been actively 
engaged in this study for over ten 
years. 

At the present time the subcommit- 
tee is giving considerable attention 
to the study of the disintegration of 
concrete and is trying to correlate 
the strength with chemical changes 
taking place due to water percolation 
or evaporation. It is hoped that this 
study may lead to the application of 
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preventive methods in advance of dis- 
integration. Other subjects of in- 
vestigation are the use of admixtures, 
the use of slag from mining opera- 
tions for the construction of concrete 
dams; special materials submitted 
from time to time and claimed to be 
of value in concrete repair operations. 
The subcommittee is studying the 
classification of concrete and the re- 
vision of existing purchase specifica- 
tions for concrete aggregates. 

An important problem is the pro- 
tection of concrete in cold weather. 
The importance of this will be realiz- 
ed when it is stated that on any major 
concrete structure erected in this 
climate, a considerable portion of the 
- concrete will be poured during the 
cold weather. Jobs are commenced in 
the early spring, and concreting can- 
not begin until the necessary excava- 
tion has been completed, which is 
usually late in the summer, so that 
the bulk of the concrete must be 
poured during the fall, winter and 
spring to permit completion of 
the job the following summer. Con- 
crete has been placed by the Commis- 
sion without sustaining damage or 
without particular difficulty at tem- 
peratures of 35 deg. fahr. below zero. 


The savings effected in the cost of 
cement alone by the application of 
the methods of control worked out 
have been very great. An equally 
important result which followed the 
demonstration that close control of 
quality was possible, has been a re- 
duction in the factors of safety form- 
erly set by the Engineering Depart- 
ment for concrete structures. During 
the past 18 years a progressive in- 
crease in the 28-day compressive 
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strength of concrete from 1,700 to 
3,500 Ib. per square inch has been 
obtained with no increase in the cost 
of construction. 


Wooden Transmission Structures 

A subcommittee on Wooden Trans- 
mission Structures was appointed to 
continue work begun by the Labora- 
tory and Operating Departments on 
the subject of wood preservation. 
This work had been proceeding for 
about ten years but on a restricted 
scale. The first major step was the 
establishment of test beds in soils 
known to be destructive to poles. The 
initial installation consisted of about 
60 poles of different woods and treat- 
ed in different ways. There are now 
two test beds where approximately 
150 poles are under observation. In 
addition, a program of inspection has 
been applied to a group of several 
hundred poles in various parts of the 
systems, selected so as to permit a 
study of the effects of such factors 
as age of pole, kind of wood, type 
and method of preservative treat- 
ment, type of soil, etc. 

The subcommittee has also devel- 
oped a method of treating poles in 
service, to prevent decay at the 
ground line. The equipment consists 
of a metal collar surrounding the pole 
and supported so as to form an annu- 
lar space in which a mixture of sand 
and creosote is placed. The methods 
of construction and application are 
fully described in a specification pre- 
pared by the subcommittee, which 
has been adopted by the Engineering 
Department and issued as standing 
instructions for the treatment of old 
and new poles. It possesses the ad- 
vantage of cheapness, and does not, 
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New Equipment for Testing Lubricating Oils to the point of breakdown of 
film strength. 


when installed, reduce the area of 
contact between pole and soil. 


Up to the present time approxi- 
mately 285,000 poles have been treat- 
ed in this way, and it is estimated 
that their life may be extended about 
ten years. The possible saving in 
pole replacement, if this result can 
be realized, is very great. 


Studies are also being made of 
native trees, such as spruce and jack 
pine as possible materials for poles. 
It is highly desirable to use such 
woods, which are plentiful in many 
districts, where transportation costs 
are high and cheap construction nec- 
essary. The development of means 
for combatting the attack of destruc- 
tive ants is also an important con- 
cern of this subcommittee. A method 
of stubbing poles has been developed, 
jin which use is made of a steel cyl- 


inder surrounding the pole and con- 
taining a cement-sand mortar. This 
produces a setting of high strength 
and avoids the necessity of installing 
wooden stubs in locations where they 
would be unsightly. It has the im- 
portant advantage that the pole may 
be loaded immediately after the 
stubbing operation. 


Paint and Protective Coatings 

The testing of paint has _ been 
carried on systematically for over 15 
years, and methods have been devel- 
oped which permit of a speedy ap- 
praisal of the quality of paint sub- 
mitted for any application in which 
the Commission is interested. Ac- 
celerated tests on the weatherometer 
are supplemented by exposure tests 
and observation of paints in service. 
Paints having known properties of 
life, workability, etc., are used to 
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LUBRICATING CHARACTERISTICS OF 
TWO OILS OF THE SAME VISCOSITY. 
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Lubricating Characteristics of Two 

Oils of the same viscosity,—informa- 

tion obtained from the new oil test 
equipment. 


check the results. Experience ac- 
cumulated over a period of years in 
this way has resulted in a standard- 
ized method of purchasing. 


In ordering paint, the field man or 
department concerned, specifies the 
service required and the Purchasing 
Department orders from a list of ap- 
proved brands, which has been pre- 
pared by the Laboratory in co-opera- 
tion with the Paint Committee. New 
brands or types must be submitted 
to the Laboratory, pass the tests, and 
be approved by the committee before 
they can be added to the list. 


The Laboratory maintains a check 
on the quality of paint supplied, by 
selecting samples from shipments and 
comparing them with the samples 
originally submitted for approval. 


Studies of painting methods in the 
field have produced marked savings, 
in particular in the painting of steel 
towers and in the maintenance of 
penstocks. ; 
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Changes in Lubricating Oil with 

Service. The results of tests on sam- 

ples from generators in different 
stations. 


Oils 

The study of insulating and lubri- 
cating oils and of greases embraced 
in the term “petroleum products’— 
is the duty of another subcommittee. 
A schedule of testing lubricating oils 
in generating plants was instituted 
when the Queenston plant was opened 
and the records obtained from this, 
and other plants, have yielded infor- 
mation about the deterioration of 
oils in service which has suggested 
methods of treatment. 


A practical result of these studies 
has been a reduction in the number 
of oils carried in stock in the various 
stations. It is probable that a stan- 
dardized method of purchasing may 
be eventually worked out for lubricat- 
ing oils as in the case of paint. In 
the case of insulating oils this has 
been accomplished. This material is 
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Potential Indicating Device for Live 
Lines, with voltmeter for switch- 
board mounting. 


now purchased directly from the pro- 
ducer under specifications, and not 
from the manufacturer of electrical 
equipment. 


Studies on the reconditioning of 
insulating oil are also being prose- 
cuted and while finality has not yet 
been reached, progress so far has 
been satisfactory. Other studies of 
this subcommittee have included: lu- 
bricating oils and fuels used in the 
operation of diesel engines; field tests 
on flexible extension chambers as 
breathers for certain types of trans- 
formers; studies of greases with 
a view to determining their film 
strength, behaviour in contact with 
water in bearings, and consistency at 
various temperatures. The Labora- 
tory is also investigating a new fric- 


The 


Capacity-type Potentiometer 
mounted on a switch structure. 


tion tester for determining the value 
of lubricating oils. It is hoped that 
this may develop into a method of 
comparing lubricating oils for various 
service. 


Rural Applications of Electricity 
Another subcommittee is engaged 
in studying new methods and equip- 
ment whereby electrical power may 
be more widely applied in agriculture 
and floriculture. Electric soil heat- ° 
ing has formed an important part of 
this study. Several installations in 
greenhouses throughout the province 
are being observed and the subcom- 
mittee is co-operating with the On- 
tario Agricultural College in studies 
carried on there in electric soil heat- 
ing and in the application of artificial 
illumination to floriculture. Other 
studies being conducted include small 
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grinding mills, electrically heated pig 
brooders, and the pasteurization of 
milk. 
Grounding 

This subcommittee was recently 
appointed to continue to correlate 
studies previously made by former 
committees and by various depart- 
ments of the Commission. All tech- 
nical matters concerned with the 
problem of grounding will be the con- 
cern of this subcommittee. It is at 
present actively studying grounding 
methods, particularly the application 
to districts where low ground resist- 
ance is difficult to obtain. 


Miscellaneous 
The following list of studies now 
~underway under the auspices of other 
subcommittees will further indicate 
the range of work being carried on: 
Methods for controlling loads from 
remote points with particular refer- 
ence to water heater and range loads. 
Heating Elements and electric cook- 
ing including the investigation of 
characteristics of heating and cook- 
ing elements and their control with 
the view to improving design and 
suggesting new applications. 
Treatment of Water. This has 
included methods for preventing cor- 
rosion in water tanks and cooling 
systems, troubles due to algae growth 
in cooling ponds at transformer sta- 
tions, the effect of composition of 
water on concrete structures, etc. 
Electric Welding. A study of the 
methods of welding and advance- 
ments in the art; methods of testing 
finished welds, the determination of 
properties of new welding rods ap- 
pearing on the market; a study of the 
impact characteristics of pure weld 
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The 23,500 kv-a. generators in the 

Chats Falls development. The factory 

inspection of this type of equipment 

is done by the Laboratories, and also 

electrical acceptance tests are wit- 
nessed. 


metal deposited from various elec- 
trodes in use by different manufac- 
turers; investigation of methods of 
turbines and centrifugal pumps. The 
information obtained is applicable in 
the inspection of fabricated parts of 
equipment where heating is used. 

The Applications of Electronics to 
the Commission’s Systems. This field 
is obviously very wide. Special at- 
tention is being given at present to 
the use of carrier frequency current 
for relaying, telemetering and kin- 
dred uses. 

Joints in Electrical Conductors. 
This subcommittee has just been 
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organized to study the difficulties en- 
countered in the field with joints in 
aluminum cables. 

Not all the investigational work is 
carried on by means of committees. 
The items mentioned above involve 
continuous attention and the commit- 
tees are permanent. In addition, the 
Laboratory department undertakes 
special tests and investigations of an 
extensive and miscellaneous charac- 
ter, the demand for which arises in 
operating problems. 


Lightning was the cause of particu- 
lar concern, when the first 220 kv. 
lines were placed in operation. Con- 
siderable attention was devoted to the 
study of lightning voltages and at- 
tenuation factors and the merits of 
palliative measures. It was decided 
to reduce resistances of the tower 
footings to as low a value as possible 
and every tower in a 8-circuit line 
extending from Toronto to the Ot- 
tawa river, a distance of 200 miles, 
was measured and treated. Since the 
line traversed rocky country in a por- 
tion of its length, the securing of low 
resistances offered some _ difficulty. 
Satisfactory results were, however, 
obtained and little trouble has been 
experienced from lightning since the 
line was placed in operation. The 
study of disturbances caused by light- 
ning, switching or other phenomena 
is facilitated by the installation in 
Leaside Station, Toronto, of a graphic 
klydonograph and a 9-element auto- 
matic oscillograph. 

Problems of inductive co-ordination 
have at times involved investigations 
in co-operation with communication 
companies. Radio interference in- 
volves co-operation with a Depart- 


ment of the Federal Government 
which in Canada controls radio-broad- 
casting and which maintains a staff 
to investigate complaints of interfer- 
ence with broadcast reception. The 
Laboratory is a party to these investi- 
gations in so far as they involve the 
Commission’s circuits. In addition to 
investigating these complaints, it has 
appeared prudent to take steps to as- 
sure non-interference with new ap- 
paratus installed by the Commission. 
This is done by determining the 
threshold or minimum voltage at 
which objectionable radiation may be 
propagated from any given type of 
apparatus. These values are listed in 
a manner in which they may be used 
by the Engineering Department in 
designing lines. This problem is also 
one which the manufacturers of ap- 
pliances must attack, since informa- 
tion available indicates that appli- 
ances are probably responsible for 
most of the trouble. 


I have endeavoured to emphasize 
in the preceding discussion that the 
aims of the research work undertaken 
are eminently applicable. Improve- 
ment in materials and equipment 
used by the Commission and in 
methods of operation will increase the 
general efficiency of the organization. 
The studies dealing with the applica- 
tion of power are directed towards 
increasing the Commission’s load. 


SUMMARY AND CONCLUSIONS 
The results of this investigational 
work may be grouped under the fol- 
lowing heads: 
1. The development of standards of 
quality which eventually become 
purchase specifications. This fol- 
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A typical oil circuit breaker inspected 
during manufacture. This equipment 
also is given operating acceptance 
tests at the factory with a Laboratory 
representative as witness. 


lows from studies of the prop- 
erties of materials and equip- 
ment and of their behaviour 
under operating conditions. 

2. The development of equipment 
for special applications. 

3. The development of standards of 
practice which are translated 
into operating instructions. This 
follows from the study of meth- 
ods of using materials. 

4. The collection of information 
about the conditions of equip- 
ment, its behaviour in service 
and defects in design revealed 
in operation furnishes the manu- 
facturer with data upon which 
to base improvements in his 
product. The securing of this 
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Transmission line towers are inspect- 

ed by the Laboratories during fabri- 

cation, special attention being given 

to quality of material and galvaniz- 

ing. Loading tests on a specimen 

tower are made and witnessed by the 
inspector. 


information is obviously the 
concern of the utility. 


It is believed that this method of 
carrying on investigational work is 
well suited to a large electrical utility 
such as the Hydro-Electric Power 
Commission, and that advantages 
have accrued to the organization, 
which would have been delayed or lost 
in the absence of the scheme. An 
important advantage results from the 
enlisting of a group of Engineering 
and Operating representatives in any 
project. Such a group acts as a guide 
to the Research Department and as- 
sists it in accumulating information 
from the field and in avoiding un- 
profitable lines of attack. Again, the 
scheme provides a means whereby 
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ideas conceived by any member of 
any department may quickly be ap- 
praised and developed. Recommenda- 
tions based upon the study of a group 
representing all interested depart- 
ments become translated into execu- 
tive action more promptly than they 
otherwise would. 

The cost is not great compared with 
the potential benefits, and in many 
cases it has been possible to point to 
actual savings far in excess of the 
original outlay in research. In fact, 
it is estimated that the savings ef- 
fected in materials and methods of 
construction and in operation during 
the past 15 years, by the studies on 
three projects, have been greater than 
the amount spent on all research 
work during that time. 

The benefits resulting from a sys- 


tematic program of testing and in- 
spection have been discussed earlier 
in the paper. These may be summar- 
ized in the statement that such a 
program assists the organization in 
obtaining the best value for its in- 
vestment, and in rendering satisfac- 
tory service to the consumer, by se- 
curing materials and equipment of 
proven quality and by giving the 
maximum possible assurance of re- 
liable performance during the life of 
the equipment. 

It may thus be stated with con- 
fidence that a large electric utility 
will be well repaid by the results of 
a comprehensive policy of testing, in- 
spection and research, carried on by a 
staff having an intimate knowledge 
of the organization and sharing re- 
sponsibility for its efficient operation. 
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D. C. Polarity Reversal of 
Exciters 


By H. S. Baker, Meter Superviser, H.E.P.C. of Ont. 


HERE exciters feed the 
generator fields with no 
rheostats between it is 
not uncommon for the 

exciters to reverse polarity when cut 
down from running voltage to zero 
voltage in taking them off load. It is 
also not uncommon for the exciters 
that do reverse, to behave in an un- 
stable manner on hand control of 
voltage, when raising the voltage from 
zero to running value. 

The cause of the above instability 
has been located as due to d.c. arma- 
ture reaction overpowering shunt 


field excitation on reduction of d.c. 
voltage to zero in cases where an in- 
ductive load causes the d.c. amperes 
to continue for a short time after the 
d.c. volts have reached zero. The 
armature reaction in a d.c. generator 
tends to buck the shunt field excita- 
tion when the brush position is set 
too far from normal position in the 
direction of rotation (or given too 
much “lead’’?). The armature reac- 
tion tends to “boost” the shunt field 
excitation when the brushes have too 
much “lag’’. 

For d.c. generators without inter- 
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pole windings, it is often necessary to 
give the brushes a “lead”, to reduce 
brush sparking at full load. 

For d.c. generators with properly 
designed or properly adjusted inter- 
pole windings, the brushes do not need 
to be given this lead. 

The brush position giving minimum 
sparking at no load, is called the “no 
load neutral’. The position giving 
minimum sparking at full load is 
called “full load neutral’. The brush 
position giving “zero mutual induc- 
tance” (as explained below) between 
the armature winding and the shunt 
field winding, is called the “‘kick neut- 
ral’, and closely agrees with the no 
load neutral point. 

For ordinary d.c. generators with- 
out interpole windings, a brush posi- 
tion is chosen somewhat nearer the 
full load neutral than the no load 
neutral. 

For d.c. generators having interpole 


windings the three neutral points_ 


agree closely, and the brushes should 
be set on this point. 

However, it happens that d.c. ex- 
citers feeding the highly inductive 
circuits of a.c. generator fields, some- 
times have their brushes erroneously 
set to a “lead’’, sufficient to cause 
polarity reversal. The presence of 


the “lead” setting causes the d.c. 
armature reaction to buck the shunt 
field excitation, and upon reduction of 
shunt field current to zero, the a.c. 
generator field inductance causes the 
d.c. armature amperes (and the d.c. 
armature reaction) to continue for a 
short time, thus reversing the exciter 
field magnetism. 

This same d.c. exciter (even with 
excessive brush lead) if feeding a load 
whose armature amperes arrived at 
zero aS soon as the d.c. volts arrived 
at zero, would not reverse polarity on 
reduction of d.c. voltage. 

In order to accurately and con- 
veniently determine the “kick neutral” 
brush position, or the position giving 
zero mutual inductance between the 
armature and shunt field winding, 
proceed as follows: 

With the exciter standing still, con- 
nect a d.c. voltmeter (say 3 volt scale) 
across the shunt field. Apply a few 
amperes d.c. through the armature 
from plus to minus brushes, from a 
single dry cell or otherwise, and sud- 
denly cut the amperes off. If the 
brushes are not set on the “kick 
neutral’, a kick will be noted on the 
voltmeter. Now shift the brushes 
until no kick shows, and mark this 
brush position as “kick neutral’. 


PE £#tC #3 


1 Man=420 Kw-Hr. 


N his new book, “Nine Chains 
to the Moon’, R. Buckminster 
Fuller, the imaginative engineer 
who designed the radically dif- 
ferent Dymaxion car and house, de- 
scribes man as.... ‘‘a self-balancing, 
twenty-eight jointed, adapter-base 
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biped. An electro-chemical reduction 
plant, integral with aggregated stow- 
ages of special energy extracts in 
storage batteries, for subsequent ac- 
tuation of thousands of hydraulic and 
pneumatic pumps, with motors at- 
tached. Sixty-two thousand miles of 
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capillaries; millions of warning sig- 
nals, railroad and conveyor systems; 
crushers and cranes ... and a uni- 
versally distributed telephone system 
needing no service for seventy years 
if well managed. The whole. 
mechanism guided with exquisite pre- 
cision from a turret in which are lo- 
cated telescopic and microscopic self- 
registering and recording range find- 
ers, a spectroscope, etc., the turret 
control being closely allied with an 
air-conditioning intake-and-exhaust, 
and a main fuel intake... ” 


But this man, continues Mr. Fuller, 
as a machine, is hardly worth even 
the 69 cents or thereabouts that 
chemists charge for the elements 
from which his body is built. Let’s 
see what he really does amount to. 
Consider a husky American perform- 
ing every working day the equivalent 
of carrying a 50-lb. pack 3,000 ft. up 
a mountain slope. His day’s output 
is then 0.057 kilowatt-hours. If he 
works five days a week and fifty 
weeks a year, allowing two weeks off 
for sickness or vacation, this will 
amount to about 14 kw-hr. in a year 
or 420 kw-hr. in a working lifetime 
of thirty years. If he sold his energy 
at a low wholesale rate of 3 mills per 
kw-hr. now charged for hydro-electric 
power in some areas, he would earn 
$1.26 in his lifetime. But this rate 
may be too cheap, so let’s grant him 
a retail rate of as high as 6 cents. 
Then his thirty-year output would 
bring $25.20. 

It’s pretty obvious from this com- 
parison that man just isn’t fitted to 
haul loads up mountains—or to com- 
pete with power-generating equip- 
ment in energy conversion. But 


fortunately, this computation neglects 
the worth of what Mr. Fuller de- 
scribes as the “turret”, and details 
more fully thus: “Within the few 
cubic inches housing the turret 
mechanisms, there is room also for 
two sound-wave and sound-direction 
finder recording mechanisms, a filing 
and instant-reference system, and an 
expertly devised analytical laboratory 
large enough not only to contain min- 
ute records of every last and contin- 
ual event of up to 70 years’ experi- 
ence ... but to extend, by computa- 
tion and abstract fabrication, this 
experience with relative accuracy into 
all corners of the observed universe. 
There is, also, a forecasting and tacti- 
cal plotting department for the reduc- 
tion of future possibilities and 
probabilities to generally successful 
specific choice”. 

The difference between man and 
other machines is that man can think. 
He is better fitted to design, build 
and operate the train that hauls loads 
up a mountain than he is to haul 
them himself. He is better fitted like- 
wise to operate power-generating 
devices than to generate power. 


These are simple and generally 
agreed-upon statements, but facts 
often forgotten. Most physical jobs, 
like handling coal, pumping water, 
and generating steam, machines can 
do better than man, providing that 
man is there to direct them. Our 
task now is a continuing one, to use 
the turret instead of the prime mover, 
to think and to control instead of to 
labour. It is a work of synchroniza- 
tion, synchronizing man and power 
to work together for mutual gain to 
both.—Power. 
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Twenty-Five Cycles 


HE adoption of twenty-five 
cycle frequency for power 
generated at Niagara Falls 
was the result of considera- 
tion of proposals of the Niagara Falls 
Power Company to develop electrical 
power for long distance transmission. 
The word “Power” in the incorpor- 
ated title of the company indicated 


- that the purpose of the incorporators, 


as explained in their charter, was to 
develop power for use in manufactur- 
ing and transportation at and in the 


vicinity of Niagara Falls and Buffalo,’ 


New York. 

While lighting was considered as 
one form in which power from the 
proposed electrical development might 
be used, its use by 10,000 inhabitants 
of Niagara Falls was thought to be 
of relatively small importance. There 
was also but little use for power in 
Niagara Falls as there were yet but 
few industries there. In Buffalo, 
however, there were 250,000 inhab- 
itants widely engaged in manufactur- 
ing, and who had recently expressed 
their desire for Niagara power by of- 
fering a cash bonus of $100,000 if it 
were brought to their city. 

The first real step towards this end 
was made in 1889 when the Cataract 
Construction Company was incorpor- 
ated. Under the direction of its pres- 
ident, Edward Dean Adams, it organ- 
ized the International Niagara Com- 
mission consisting of five eminent 
scientists of Europe and the United 
States, with Lord Kelvin as Chair- 
man,—“to conduct a scientific sym- 
posium on the development of power 
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at Niagara Falls which would attract 
the best scientific and engineering 
knowledge and experience of those 
competent to be found in the nations 
of the world’. After exhaustive 
studies this Commission recommend- 
ed the electric method, utilizing the 
polyphase alternating current system. 

Alternating current at that time 
was in its infancy. It had made its 
appearance in a crude form in Italy 
in 1885. George Westinghouse, having 
learned of it, took steps to obtain the 
American rights on the fundamental 
principles and arranged for William 
Stanley and his associates in Pitts- 
burg to conduct experiments to prove 
the feasibility of a commercial power 
system using alternating current. 
Early in 1886 the transformer had 
been developed and the feasibility of 
the system established. 

In the use of alternating current, 
it was found that a comparatively 
low rate of alternation, or periodicity, 
favoured the use of the current in 
large motors and for the operation of 
rotary converters for changing alter- 
nating current into direct current for 
the operation of street railways and 
for other special purposes. An in- 
crease in the number of cycles per 
second made the current less desir- 
able for power purposes, although the 
higher frequencies were more suit- 
able for incandescent and arc lighting. 

Westinghouse was probably the 
first man of strong influence in elec- 
trical development to realize the im- 
portance of adopting and adhering to 
a standard frequency of alternations. 
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It had been shown that direct connec- 
tion of alternating generators to the 
reciprocating engines, then in general 
use, was very difficult, if not abso- 
lutely impracticable, unless a fre- 
quency much lower than 133 cycles 
was adopted. Westinghouse gave in- 
structions for an investigation of the 
subject, and before the end of 1892, 
two frequencies were selected as 
standards for the Westinghouse Com- 
pany: 60 cycles to be used where the 
principal load was for lighting, and 
30 cycles where a large part of the 
power was to be converted and util- 
ized in the form of direct current. 


At this time, the Niagara Power 
development was beginning to take 
form, which lead to considerable dis- 
cussion among engineers regarding 
the frequency to be adopted for the 
proposed plant. The power company 
already had placed its order for hy- 
draulic turbines to run at 250 revo- 
lutions per minute. This fact forced 
the Westinghouse Company to choose 
between a sixteen pole machine which 
would produce 33-1/3 cycles and a 
twelve pole, which would give 25 
cycles. The sixteen-pole, 250 rev. per 
min. machine giving 338-1/3 cycles 
was as near to the Westinghouse pro- 
posed standard frequency of 30 cycles 
as it was possible to get. 


Professor George Forbes of Eng- 
land, one of a commission considering 
the Niagara power development, first 
expressed a decided preference for 
8-1/3 cycles per second; but in the 
summer of 1893, when he submitted 
his suggestions, it was particularly 
noted that the design provided for a 
frequency of not over 16-2/3 cycles 
per second; this increase in frequen- 


cy then appearing to him to be neces- 
sary for a sound mechanical design. 
He favoured the very low frequency 
for the following reasons :— 


By lowering the frequency, paral- 
lel working of machines would be as- 
sisted, although with the lower 
frequency the transformers must be 
increased in size. 


The 16-2/3 cycles was considered 
the most favourable as a motive 
power when considering dynamos and 
motors. Ordinary continuous current 
dynamos of any size may be used as 
synchronizing motors by means of 
rings attached to the commutator 
bars: but the greatest advantage is 
in the improved efficiency of the 
motors. 

Commutating devices are better at 
low frequency than at high. 

He believed that perhaps the great- 
est advantage of low frequency was 
in connection with the line,—less 
trouble with capacity of cables and 
induction in neighbouring telephone 
circuits is utterly inappreciable at 
such a low frequency. 

Regarding the disadvantages—Pro- 
fessor Forbes admitted that such a 
low frequency was not suitable for 
direct electric lighting, but believed 
that this was of little importance in 
the Niagara plant, having in mind a 
decided preference to convert the 
current. 

From experiments made by himself, 
Professor Forbes found that a 16 
candlepower, 50 volt incandescent 
lamp shows a flickering up to 25 
cycles, but if pushed to excess of in- 
candescence it is perceptible up to 27 
or 28 cycles. He stated that this 
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flicker is not nearly as serious as 
that due to the variable speed of cer- 
tain types of engines; the thinner the 
filament, the greater the liability to 
flickering. 

The Westinghouse contention was 
that this frequency was too low for 
any kind of service except possibly 
commutator type machines. Tests 
were made with incandescent lights 
and it was found that at 33-1/3 cycles 
there was little or no flickering of 
light, while at 16-2/3 cycles the flick- 
ering was extremely bad. Tables were 
also made up showing the limited 
number of speed combinations at 
16-2/3 cycles for induction motors, 
then being developed, in case such 
should come into use. This showed 
how superior the 33-1/3 cycles would 
be as regards such apparatus. It was 
also brought out that synchronous 
converters, when such became com- 
mercial, would be much better adapt- 
ed for the higher frequency, as the 
choice of speeds would be greater. 

In the course of the negotiations, 
there was a dinner conference at New 
York at which the details of the pro- 
posed contract between the Cataract 
Construction Company and the West- 


inghouse Electric and Manufacturing | 


Company were discussed at length. 
The construction company insisted 
upon 16-2/3 cycles and a guarantee 
of efficiency in operation, while the 
Westinghouse Company expressed an 
unwillingness to give its guarantee 
upon any frequency less than 30 
cycles. Before the diners separated 
a question was asked, which was sub- 
stantially as follows :— 


Can the Westinghouse build a 
satisfactory alternator which would 
deliver current at 25 cycles, the ef- 
ficiency of which would be guaranteed 
by the Company? 

It was finally agreed that the gen- 
erators would have twelve poles and 
the result was 3,000 alternations, or 
25 cycles, this being the lowest fre- 
quency for which the Westinghouse 
Company would guarantee sound me- 
chanical design. 

The Niagara generators were de- 
signed and developed in detail in 1893 
and built the following year. The 
Niagara Falls Power Company hav- 
ing definitely standardized 25 cycles 
as the frequency for power generated 
by it, this same frequency was 
adopted by other plants later estab- 
lished at Niagara Falls and it has 
thus become the standard frequency 
for all stations on the Niagara river. 

* & *& *% 
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First Prize, Class 1, Toronto Hydro-Electric System. 


Hydro Lamp Window Dressing 
Contest Awards 


Class 1 


HE 1938 Annual Hydro Lamp 
Window Dressing Contest 
was a success both as to the 
number of entries in all four 

classifications and the excellency of 
the displays created. 


The interest in the contest increases 
with each year and the Hydro shop 
staffs look forward to the opportunity 
of creating competitive Hydro Lamp 
window displays. 

Displays such as depicted here were 
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directly responsible for a 
gratifying increase in the 
sale of Hydro Long Life 
lamps. 


The winners in Class 1, 
large cities, are reproduced 
herewith. The winners of 
the other classes will be 
shown in subsequent is- 
sues. 


Tie Third Prize, Class 1, Hamilton Hydro- 
Electric Commission. 


TRKE HOME A 
CARTON 


Tie Third Prize, Class 1, Store No. 1, Hydro 
Division, The Windsor Utilities Commission. 


Right—Tie Third Prize, 
Class ~1, Store- No; “2, 
Hydro Division, The 
Windsor Utilities Com- 
Mission. 


Opposite — Second Prize, 
Class 1, The London Pub- 
lic Utilities Commission. 
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Rectification—A Survey 


By H. J. Chambers, Toronto Hydro-Electric System 


TRICTLY speaking, the term 
“rectification” covers any meth- 
od whereby an_ alternating 
current is converted to a direct 

current, and includes therefore, ro- 
tating equipment; but as the term 
“rectifier” has become -synonymous 
with various types of static devices, 
this article is confined to considera- 
tion of that type. This does not mean 
that rotating converters are com- 
pletely out of the picture, as there are 
certain fields in which they are still 
predominant (such as arc welding 
and other applications where a very 
heavy current at low voltage is re- 
quired) but in the power field and 
for most industrial applications the 
static rectifier has been gradually 
supplanting rotating equipment, there 
being now well over four million kw. 
of rectifier equipment in operation in 
the world. 

In general, power rectifiers can be 
divided into two groups, namely: 

1. Vacuum, or more strictly speak- 
ing, low pressure vapour apparatus. 

2. Non-vacuum group. 

Considering, briefly, the non-vacu- 
um group first, this may be sub-div- 
ided as follows: 

1. Mercury-jet apparatus. 

2. Gas cooled arc types. 

3. Hydionic converters. 

4, Mechanical rectifiers. 


Most of the non-vacuum types are 
merely synchronous interrupters and 
are free from polarity limitations, 
but generally involve numerous aux- 


iliaries or rapidly moving parts and 
consequently have some of the inher- 
ent disadvantages of rotating equip- 
ment. On the whole, their efficiency, 
reliability, and economy are lower 
than those of the mercury-vapour 
devices. 

By far the greater amount of in- 
stalled equipment comes under the 
first general group, i.e., low pressure 
vapour apparatus. Power rectifiers 
are almost entirely in this group, and 
accordingly, this article will deal 
more fully with the so-called vacuum 
type. 

The various forms of vacuum, or 
low pressure vapour apparatus met 
with, are as follows: 

1. Hot-cathode rectifiers. 

2. Water-cooled mercury-pool types. 

3. Air-cooled mercury-pool types. 

4. Igniter types. 

The first group favours either glass 
or glass and metal construction of 
the vacuum vessel; the second group, 
all metal; the third group, all glass 
or all metal; while the igniter type 
can be either of glass or metal con- 
struction. Of these different groups, 
the air-cooled, pumpless all-metal de- 
sign and the igniter types represent 
the most recent progress in their re- 
spective fields together with the 
application of grid control. 


HOT CATHODE RECTIFIERS 
Although fundamentally it is easier 
to obtain very heavy currents from a 
mercury-pool cathode, hot cathode 
rectifiers have been developed for out- 
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puts up to 275 amperes at 7,500 volts. 
The most common use for this type 
at the present moment is for plate 
supplies in radio stations, and for 
such work there is a series of recti- 
fiers giving an output of 1,000 volts at 
500 milliamperes, up to 20,000 volts, 
20 amperes. There are several sets 
in operation at various radio stations 
delivering about 10 kv. at 10 amperes 
from a 3-phase supply. This type 
is also being developed for use in 
X-ray applications, the tubes having 
an output of several hundred milli- 
amperes at 100,000 volts. The re- 
liability of this equipment can be 
very high, arc backs being met with 
only at the end of life, and the life 
being of the order of 4,000 to 10,000 
hours. 

Oxide cathodes are most common 
because of their great efficiency. The 
power taken by the cathode varies 
considerably but generally speaking 
a 3-phase full wave equipment hav- 
ing an output of 12 amperes at 10 to 
20 kv. will have a total cathode power 
of about 600 watts. As the anode- 
cathode drop when current is passing 
is about 8 to 14 volts, it can be read- 
ily seen that such equipments have 
very high efficiencies. Since the oper- 
ation depends upon the presence of a 
certain quantity of liquid mercury, 
certain limits of mercury pressure 
must be maintained, and as the space 
within the tube is saturated with 
mercury vapour the pressure depends 
on the coldest spot on the tube. 


For the smaller tubes the temper- 
ature range is wide and no special 
precautions are required in temper- 
ate climates. In the larger tubes the 
range is narrower than the temper- 
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Water cooled metal tank rectifier. 


ature range of the enclosure and tem- 
perature control must be maintained. 
In such cases, air maintained at the 
required temperature by a heater and 
thermostat, is directed at the base of 
the tube. 
Mercury-ARC RECTIFIERS 

For power applications the mer- 
cury-pool, or, as it is more commonly 
known, the mercury-arc rectifier, still 
reigns supreme. There are many 
types of this equipment on the mar- 
ket, all operating on the same funda- 
mental principles and differing main- 
ly in types of enclosure, methods of 
cooling, auxiliary equipment, etc. 
Both the glass bulb and the metal- 
tank types are now widely used for 
power applications. An interesting 
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glass bulb installation was described 
by J. H. Steede in “Electrical News 
and Engineering” for June 1, 1938, 
so that type will not be dealt with 
further in this article. To complete 
the picture, a typical metal tank rec- 
tifier installation will be described 
below, followed by a discussion of 
operating experience and of recent 
developments in the metal tank field. 


TYPICAL PLANT 

The Ossington substation of the 
Toronto Hydro-Electric System is a 
two-unit automatic rectifier plant 
consisting of two 1,100 kw., 600 volt 
water-cooled metal tank rectifiers, 
each rectifier equipped with high and 
low vacuum pumps. The supply volt- 
age is at 13.2 kv., stepped down 
through a 13,200/562 volt 1,100 kv-a. 
transformer (one for each rectifier), 
having a double six-phase secondary, 
the neutral point being connected to 
negative through an absorption re- 
actance which also acts as a regulat- 
ing device. 

The plant incorporates the follow- 
ing automatic features: (1) It will 
start automatically at a_ pre-deter- 
mined d.c. bus voltage or, of course, 
by manual control. The starting 
process consists, in sequence, of (a) 
the closing of the a.c. circuit-breaker, 
(b) ignition, and (c) the closing of 
the d.c. circuit-breaker. (2) It will 
be disconnected at a pre-determined 
low load value. (3) The rectifier is 
protected against continuous. over- 
loads by a thermal relay and against 
overloads and short-circuits by three 
overcurrent line relays and one 
overcurrent ground relay, the ther- 
mal relay’ setting being lower 
than that of the overcurrent relays. 


If tripped by overload or short-cir- 
cuit, it will reclose after each tripping 
(if the overload or short-circuit con- 
dition continues), for a _ pre-deter- 
mined number of times at pre-de- 
termined time intervals; and will be 
locked out if tripped after the last 
closing cycle. 

The rectifier is protected against 
overheating by a temperature relay 
(contact thermometer), located at the 
rectifier cylinder. Excessive temper- 
ature causes the temperature relay 
to energize a lockout relay which 
in turn trips and locks out the 
a.c. breaker. Upon failure of the 
cooling water, a water interruption 
relay energizes the lockout relay 
through a timing relay, so that if the 
water flow is not restored within one 
minute the a.c. breaker is locked out. 


The vacuum pump operates auto- 
matically to maintain the vacuum in 
the rectifier at the required value, 
independent of the operation of the 
rest of the plant. The operation of 
the pump is controlled by a vacuum 
meter which is actuated by a hot wire 
gauge located in the vacuum piping 
to the rectifier. When the vacuum 
drops below a predetermined value 
the pump is started up and runs until 
the vacuum reaches the required 
value. If the vacuum remains too 
low for proper operation the lockout 
relay is energized and the a.c. breaker 
tripped and locked out. In all cases 
the lockout relay must be reset 
manually. 

Over-voltages liable to cause flash- 
overs and service interruptions may 
occur in rectifier plants between the 
anodes themselves and between the 
anodes and the tank, especially when 
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the rectifier is still cold. To protect 
against flashovers each of the anodes 
is connected through a separate horn 
arrester and damping resistor to the 
neutral point of the six-phase system. 
Associated with the horn arresters 
and damping resistors is an equaliz- 
ing resistor which is connected across 
each double secondary winding. 
OPERATING EXPERIENCE 

The plant has been in operation for 
about eight years and on the whole 
the service has been very reliable. As 
far as the rectifiers themselves are 
concerned it would appear that the 
auxiliary equipments are the chief 
sources of maintenance trouble, par- 
ticularly the vacuum pumps. It seems 
evident, therefore, that the elimina- 
tion of any of this equipment would 
be a definite step forward. 

METAL TANK DEVELOPMENTS 

The lower economic limit of water- 
cooled steel tank rectifiers is about 
1,000 amperes. It is recognized that 
if the efficiency could be maintained 
and the number of auxiliaries reduc- 
ed, the steel tank would fulfil many 
applications for currents of the order 
of 500 amperes. Commercial recti- 
fiers of the air-cooled pattern with 
pumps have been produced in a very 
compact arrangement, but the general 
design adopted resulted in the current 
range in this rectifier being only 
about 170 to 400 amperes. To save 
space the vacuum gear is mounted on 
the same bed-plate as the rectifier but 
underneath the cylinder. 

One of the most important of 
recent developments has been the 
elimination of the vacuum pump by 
the successful production of a pump- 
less steel tank rectifier which does not 
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require frequent pumping during its 
life. One of the principal contribut- 
ing factors has been the improvement 
in welding, particularly the develop- 
ment of the atomic-hydrogen process, 
which, coupled with a better under- 
standing of the diffusion of gases 
through metal containers, permitted 
the construction of perfectly vacuum- 
tight vessels. 


Vitreous enamel seals having al- 
ready been developed for the anode 
and cathode insulation, the fitting of 
a suitable vacuum-tight sealing device 
rendered the all-metal pumpless rec- 
tifier a practical proposition. In order 
to determine whether the continuous 
“cleaning up” process resulting from 
the arc was essential to the effective 
working of the pumpless rectifier, one 
of the vessels was sealed off and 
operated after long intervals over a 
period of two years. No deteriora- 
tion of the vacuum was found, so that 
the rectifiers are perfectly suitable 
for working where intermittent load- 
ing is likely. . 

The general arrangement of this 
type of unit consists of a central dome 
around which are arranged the anode 
arms and auxiliary ignition anodes. 
The adoption of the side arm con- 
struction, with arm temperatures of 
over 200 deg. cent., permits a very 
effective dissipation of heat from the 
anodes, resulting in a high rating of 
the rectifier. In addition, the all- 
metal fabrication, besides its robust- 
ness and ability to withstand mechan- 
ical shock, permits the oblate dome 
construction with a large surface/ 
volume ratio, facilitating the external 
attachment of radiators and air 
baffles. It thus becomes economical 
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to increase the rating per cylinder 
and so obtain an increased output per 
floor area. Because of the absence 
of the heavy metal parts and cooling 
liquid, the air-cooled rectifier soon 
reaches its normal working tempera- 
ture, perfectly reliable starting being 
obtainable from 3 deg. cent. One in- 
teresting feature is the method by 
which the initial striking of the arc is 
effected. A fixed ignition rod is em- 
ployed, thereby eliminating the com- 
plicated seal required for a moving 
rod, and the contact between the rod 
and mercury is broken by lowering 
a solenoid-operated cup. 

Rectifiers of this type with cubicle 
arrangement, with and without grid 
control, have been built for current 
outputs from 250 to 750 amperes, 
while outputs of 1,000 amperes have 
been obtained under test conditions. 
A short-circuit of 20,000 amperes 
was applied to one of these units 
without ill effects. Voltage ranges 
are from 500 volts up to 3,000 volts 
and the question of still higher volt- 
ages is merely one of lengthening 
the anode insulators to suit the new 
conditions. 

IGNITER UNITS 

The “Ignitron” is the chief example 

of this type of unit and represents 


Say 
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a recent phase in the development of 
the mercury arc rectifier. It is widely 
used for certain types of spot or 
resistance welding where _ specially 
timed impulses of short duration are 
required. The fact that the time lag 
(from the instant that the ignition 
impulse is applied, to the formation 
of the main arc), is less than 100 
microseconds, permits half cycle weld- 
ing currents to be readily obtained. 
Space does not permit a complete 
study of this type of apparatus 
further than to say that their appli- 
cation in industrial processes is 
rapidly expanding. 
GRID CONTROL 

The subject of grid control is a 
lengthy one, and a complete study of 
what is as yet a controversial subject, 
does not come within the scope of 
this article. Briefly, it might be said 
that the application of the control 
grid to mercury arc rectifiers pro- 
vides a means of controlling the out- 
put voltage, but requires either a 
phase shifting transformer or some 
synchronous device. Grid control also 
permits the mercury are rectifier to 
be employed as an inverter, i.e., for 
converting d.c. to a.c., and is made 
use of in d.c. transmission systems. 
—FKlectrical News and Engineering. 
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Hydro-Electric Progress in 


Canada 


HE annual review of hydro- 
electric progress in Canada 
prepared by the Dominion 
Water and Power Bureau, 
Department of Mines and Resources 
shows not only a substantial increase 
in new generating capacity but also 
widespread activity in the extension 
of transmission and distribution fa- 
cilities. This has been particularly 
noticeable in many rural areas where 
electric service is now being made 
available to the farming community 
in constantly increasing degree. The 
rapid growth in the mining industry 
throughout the Dominion has also re- 
sulted in considerable activity in the 
extension of power facilities. 

New water-power installations in 
1938 aggregated 135,459 horsepower, 
bringing the total for the Dominion 
at the end of the year to 8,190,772 
horsepower after this total had been 
adjusted following a general revision 
of plant ratings. 

BRITISH COLUMBIA 

The outstanding feature of new 
installations in British Columbia in 
1938 was the extension of the Ruskin 
Station of the British Columbia 
Power Corporation on Stave river, 
where a second unit of 47,000 horse- 
power was completed and brought 
into operation towards the end of the 
year. Fraser River Golds Limited 
installed a 1,330-horsepower plant on 
Wahleach (Jones) Creek near Hope, 
and the Denver Light and Power 
Company Limited replaced its 75- 


JANUARY, 1939 


in 1938 


horsepower plant on Carpenter Creek 
near New Denver with one of 129 
horsepower. 

MANITOBA 

A fourth unit of 12,500-horse- 
power capacity was brought into 
operation by the City of Winnipeg 
Hydro-Electric System in the Slave 
Falls Plant on Winnipeg river, thus 
bringing the present capacity of the 
plant to 50,000 horsepower. The ul- 
timate design provides for eight units 
with a total capacity of 100,000 horse- 
power. 

ONTARIO 

~The Hydro-Electric Power Com- 
mission of Ontario completed the con- 
struction of a number of generation 
and transmission projects. Investi- 
gations of new sources of power to 
meet future demands were also car- 
ried forward. 

In the Georgian Bay System a new 
generating station was completed at 
Ragged Rapids on Musquash river 
about five miles below Bala. | This 
station, which was brought into oper- 
ation in October, has a rated installed 
turbine capacity of 10,400 horsepower 
consisting of two 5,200-horsepower 
units operating under a head of 38 
feet. The turbines are of the mov- 
able blade type controlled by oil 
pressure from the governor. 

In November, the Great Lakes 
Power Company completed and 
brought into operation a plant of 
10,000 horsepower at Lower Falls on 
Montreal river. The Company com- 
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pleted a plant of similar capacity at 
Upper Falls on the same river last 
year. Both plants are interconnected 
with the Company’s other develop- 
ments at Sault Ste. Marie and Michi- 
picoten Falls. 

QUEBEC 

Installations in the Province of 
Quebec during 1938 included one new 
plant of 1,400-horsepower capacity 
and additions to existing plants of 
42,000 horsepower. 

Belleterre Mines Limited completed 
and brought into operation a 1,400- 
horsepower plant on Winneway (or 
Winawiash) river, a tributary of 
Lake Expanse in the north-western 
part of the province. The energy is 
being used for mining purposes. 

Gatineau Power Company added a 
34,000-horsepower unit to its Chelsea 
plant on Gatineau river increasing 
the installation of that plant to its 
designed capacity of 170,000-horse- 
power. 

The Shawinigan Water and Power 
Company increased the capacity of 
its La Gabelle plant 8,000 horsepower 
by changing the runners of two units. 

The Quebee Streams Commission 
maintained successfully the desired 
regulation of flow on controlled rivers 
through its extensive system of stor- 
age reservoirs in various parts of: the 
province. The Commission now con- 
trols seventeen reservoirs on the St. 
Maurice, St. Francois, Gatineau, 
North, Ste. Anne-de-Beaupre, Mitis, 


and Lievre rivers and on Lake 
Kenogami. 
Nova SCOTIA 

New hydro-electric installations in 
Nova Scotia during 1938 totalled 
10,700 horsepower. 

Construction of a new development 
at Cowie Falls on Mersey river about 
one mile from tide-water was com- 
menced by the Nova Scotia Power 
Commission in September, 1937, and 
the finished plant went into operation 
on September 21, 1938. The installa- 
tion consists of two vertical turbines 
with automatically adjusted blades, 
rated at 5,100 horsepower each under 
a head of 43 feet. The entire station 
is fully automatic in operation and is 
controlled from a base station approx- 
imately 10 miles distant. 

The Minas Basin Pulp and Power 
Company completed the construction 
of its Salmon Hole development on 
St. Croix river. The installation of 
2,770 horsepower was in partial oper- 
ation before the end of 1937 and was 
included in the figures for that year. 
The new plant is interconnected with 
a 4,200-horsepower plant five miles 
downstream. 

The Digby County Power Board 
carried out alterations to its dam and 
power station at Sissiboo Falls on 
Sissiboo river, involving an increase 
of head to 36 feet and the addition 
of a new unit of 500-horsepower 
capacity which went into operation on 
September 16, 1938. 
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William Hugh Mulligan 


N Wednesday, February 8th, 
it came as a great shock to 
his many friends and col- 
leagues to learn that Bill 

Mulligan had died suddenly during 
the night. In splendid health at his 
office all the previous day, in the 
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evening at a business dinner where 
he moved the vote of thanks, it 
seemed impossible that this kind and 
friendly man had passed on. 

On January 17th, 1885, W. H. Mul- 
ligan Was born at Chapeau, Allumette 
Island, Quebec. He spent his boy- 
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detail sufficiently to develop prac- 
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essary in instruction and training. 

February, 1939 His engineering skill was of a high 

Page order. More recently as Chairman 

Hydro Looks Forward - - - 35 of the Working Committee on Job 

Welding of Cast Iron- - - - 42 Classification and Wage Schedules, 

Tit Sachetations Lorene es ed the breadth of his training and ex- 

PR OMOUIALE Coie eno eon perience aided immeasurably in the 
: ; exacting work of this committee. 

ane Diba WISSEL 62 In his contacts with the Public 


The purpose of the Bulletin 1s to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


hood in Chapleau, Ontario, where he 
saw the early development of the 
C. P. R. Later as a young man he 
attended Ottawa College and entered 
MeGill University, taking his degree 
in Engineering. His early work on 
graduation was with the Montreal 
Light, Heat and Power Company, 
then Smith, Kerry and Chace and 
the Electric Power Company. For a 
short time he was manager for the 
Hanover Electric Company and 
joined the staff of the Hydro-Electric 
Power Commission in the fall of 
1917. 

Mr. Mulligan’s early experience as 
engineer and manager made him em- 
inently fitted for his chosen work in 
Employee Relations. He had an abil- 
ity for taking infinite pains with de- 


Utilities Section of the National 
Safety Council, Mr. Mulligan has left 
a record that will long stand. As 
Chairman of the Engineering Com- 
mittee for a number of years he was 
responsible for some very important 
reports dealing with industry. One 
Pamphlet just completed and in the 
press entitled “Safe Handling of 
Poles” presents methods for handiing 
poles from railroad car until after a 
useful life, the poles are replaced. He 
has left a niche that his co-workers 
feel will be difficult to fill. 

It is, however, as a kindly, friendly 
man of character that he will long 
be remembered. The injured em- 
ployee, the old employee out of a 
job, the men on construction, opera- 
tion or rural work, full well knew 
that he would give an attentive hear- 
ing and also give sound advice and 
help where he could. Many a man 
who has helped possibly in a hum- 
ble position to build Hydro, will long . 
remember the helping, friendly hand 
extended by Mr. Mulligan when 
everything looked black. It is not 
without reason that his friends say to 
all the world “This was a man’’. 
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Hydro Looks Forward 


By Dr. T. H. Hogg, Chairman, The Hydro-Electric Power 


Commission of Ontario 


With Strong Financial Position, Increasing System Loads, 
and Ample Power Reserves, the Commission Plans 


Larger Promotional Effort to Increase Hydro 


Services Throughout the Province 


T is a pleasure to me to be able, 

this year, to attend your conven- 

tion. Last year, to my great dis- 

appointment, I was unable to de- 
liver in person the address which I 
had prepared for your midwinter 
gathering. In my absence my col- 
league, Mr. J. Albert Smith, very 
kindly delivered that address, which 
dealt at length with Ontario’s power 
resources and requirements in rela- 
tion. to the Quebec power contracts 
settlement. 


That was the culmination of an 
anxious time, a time of strain which 
involved the careful weighing of 
many proposals and counter-propos- 
als, and finally resulted in momentous 
decisions. Happily, that time is 
behind us. 

Last year, in rendering an account 
of our stewardship, it was necessary 
to deal very fully with the Commis- 
sion’s reasons for entering into those 
revised agreements, and I endeavour- 
ed to do so with the utmost frankness 
and completeness. There is no reason 
today either to retrace or enlarge 
upon the position taken then. Suffice 


An address delivered at the Winter Convention 
of the Ontario Municipal Electric Association and 
the Association of Municipal Electrical Utilities at 
Toronto on February 7, 1939. 
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it to say that the reception of the 
settlement of this important issue 
was heartening, and I believe the 
knowledge that a settlement had been 
effected came as a welcome relief to 
those who thought only of the best 
interests of Hydro. As I pointed out 
to you last year, the settlement was 
necessarily a compromise, and as such 
it obligated the Commission to take 
somewhat more power than it actu- 
ally needed to take during the next 
few years. 


Although I knew that the Commis- 
sion’s financial position was very 
strong, I also knew that for a few 
years difficulties might follow in the 
wake of the revised agreements. Sub- 
stantial reductions in rates had been 
made during the previous year, so 
that load growth was necessary if 
the Niagara system was to receive 
sufficient revenue to continue to set 
up standard reserves. Can you wonder 
that I and my colleagues experienced 
some anxiety as we looked forward 
to what the next few years might 
bring? 

Today, after the lapse of one of 
those years, I shall endeavour to re- 
cord as simply as possible the present 
state of affairs. Many of you are 
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particularly interested in the Niagara 
system and this, of course, is the 
system chiefly affected by the revision 
of the Quebec power contracts. 
NIAGARA SYSTEM LOADS 

First, with regard to Niagara sys- 
tem loads: You know that a recession 
in industrial activity took place in 
the United States soon after the new 
contracts were signed and although 
this was not as serious in Canada, 
yet its effect, especially in the 
Niagara system, was noticeable. It 
is not surprising, therefore, that the 
growth in load during the succeeding 
year was not as great as the Com- 
mission, in 1937, looked for. 

To obtain a proper understanding 
of load fluctuations in the Niagara 
system, it must be remembered that 
about four-fifths of the primary load 
represents the load supplied to muni- 
cipal utilities, and the balance goes 
to large industrial customers of the 
system, supplied direct by the Com- 
mission, chiefly electro-chemical and 
electro-metallurgical industries in that 
small area along the Niagara river. 
These large industries are very sensi- 
tive to industrial conditions in the 
United States. Their load is the first 
to fall off at the approach of business 
recession, and usually comes back 
with suddenness when more normal 
conditions are restored. It reached a 
low level in March, 1938, and has 
recently been improving. 

During 1938 and 1939 to date, the 
increase in high-tension municipal 
load has been partly offset by decreas- 
es in electro-chemical and electro- 
metallurgical loads just mentioned, 
but from March onward it is unlikely 
that this will continue to be the case. 


The winter peak of the high-tension 
municipal load was 6.2 per cent higher 
this season than the winter peak of 
1937-38. As this municipal load pro- 
vides the best barometer of general 
conditions throughout Ontario, and 
as from now on the full effect of its 
growth will be reflected in the rev- 
enue, this is a significant and impor- 
tant fact to bear in mind in thinking 
of the future. 
NIAGARA SYSTEM FINANCES 

Let us now turn to financial consid- 
erations. During the fiscal year 1938, 
which closed October 31st last, there 
was an increase of two million dollars 
in the cost of purchased power result- 
ing from the Quebec contracts settle- 
ment. This, of course, was foreseen 
when the agreements were revised. 
There was also a decrease in revenue 
attributable to rate reductions grant- 
ed in 1937, before this Commission 
assumed office. These rate reductions 
were only effective for three months 
during 1937 as compared to twelve 
months during the fiscal year just 
ended. The difference in revenue 
collected as a result of this rate re- 
duction, which is obviously in no way 
attributable to the revised power 
agreements, was about one million 
dollars. 

It will be well to bear in mind that 
this reduction in revenue to The 
Hydro-Electric Power Commission of 
Ontario involves no actual loss to con- 
Sumers; what shows on the books of 
the Ontario Commission as a decrease 
in revenue represents a gain to the 
Niagara system utilities which is ul- 
timately passed on to the consumers 
in lower rates, or in other ways. Do 
not be misled by any comparisons be- 
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tween 1938 and 1937 revenue which 
represent this item as a loss. The 
money is not wasted. Although the 
Commission has received less revenue 
the municipalities have gained a like 
amount through obtaining lower cost 
power. 

Despite this increase in Niagara 
system expense and decrease in rev- 
enue in 1938, the Commission was 
able to set up normal sinking fund 
and normal depreciation after meet- 
ing all operating and maintenance 
expenses. There was, however, a re- 
duction in the amount available for 
other reserves. During the former 
year two and one-third million dollars 
were set up in a rate stabilization re- 
serve and something over six hundred 
thousand dollars in the contingency 
reserve; in 1938 nothing will be set 
up in the rate stabilization reserve 
while the amount to be credited to 
the contingency reserve will probably 
be less than last year. 

At the present time the Commis- 
sion has over four and a half million 
dollars in its Niagara system rate 
stabilization fund. The fact that two 
and one-third million dollars were 
added to this fund from the 1937 rev- 
enue and nothing in 1938, need cause 
no alarm; I need not tell you that the 
rate stabilization fund was created 
for the purpose of stabilizing rates, 
not to be augmented year by year and 
every year regardless of the consider- 
ations which led to its creation. The 
significant fact is that so far as now 
can be determined there will be no 
occasion to make any withdrawal 
from the rate stabilization fund for 
the fiscal year 1938. 

It is too early to speak with assur- 
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and fifty thousand dollars. 


_ance about the results of the present 


fiscal year which ends October 31, 
1939. We know there will be a further 
increase in the cost of purchased 
power amounting to one million one 
hundred thousand dollars. As against 
this there will be an increase in rev- 
enue attributable to the load increase 
already mentioned which should be 
more than sufficient to meet this in- 
crease in expense. The figures avail- 
able to date indicate that this has 
actually been the case. 

The fiscal year which ended last 
October and the present fiscal year 
are the two years in which substantial 
increases in power payments were 
called for under the Quebec contracts 
settlement, two million dollars last 
year and one million one hundred 
thousand dollars this year. But in 
the years that follow the scheduled 
increases will be small; in 1940 only 
three hundred and seventy-five thous- 
and dollars and in 1941 two hundred 
The sig- 
nificance of this is evident: after 1939 
Niagara system surpluses over and 
above standard reserves should again 
resume their upward climb. 


POWER RESERVES FOR EMERGENCIES 

The Niagara system stands ready 
to serve any industry that may seek 
its power. Your power resources and 
your readily available power reserves 
are ample and I think the need for 
adequate reserves must now be estab- 
lished in the minds of all reasonable 
people. 

The terrific ice jam in the Niagara 
river which shortly before your meet- 
ing last year brought down the Falls 
View bridge, flooded the Ontario 
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Power plant and disabled it for 
months while at the same time the 
output of the Commission’s other Ni- 
agara river generating stations was 
curtailed so that the maximum simul- 
taneous loss to the Commission in gen- 
erating capacity approximately 255,- 
000 horsepower, furnished dramatic 
and convincing proof of the need for 
power reserves. Another convincing 
proof was given nine days ago when 
owing to prolonged and violent winds 
and the presence of ice and snow, the 
flow of the Niagara river dropped to 
almost unprecedented volume. The 
river was so low that no water what- 
ever was flowing across the spillway 
of the Toronto Power plant and that 
plant was virtually shut down. The 
aggregate simultaneous loss to the 
Commission in generating capacity 
was 310,000 horsepower, even exceed- 
ing the maximum loss in the previous 
year. While the maximum severity 
was only of a few hours duration, 
serious trouble prevailed for over half 
a day. 

I do not cite these examples as evi- 
dence that the Commission requires 
a reserve of 310,000 horsepower in ex- 
cess of primary demands, the question 
of the quantity of reserves required 
is complicated and was fully dealt 
with in my address last year. I men- 
tion these figures here solely as illus- 
trations of happenings of extreme 
severity. Unavoidable losses in capa- 
city of lesser amounts are much more 
numerous and it is these smaller losses 
which in conjunction with other con- 
siderations determine the quantity of 
reserves which is deemed to be 
appropriate. 


May I just add here that my judg- 
ment of the merits of the Quebec con- 
tract settlement remains today what 
it was when the contracts were re- 
written. It was a desirable and neces- 
sary settlement, and all things consid- 
ered, the terms were favourable to 
this Commission. 

OTHER SYSTEMS OF THE COMMISSION 

As you will be hearing reports this 
afternoon from our engineers on vari- 
ous aspects of last year’s operations, 
no lengthy comment by me on the 
other systems of the Commission will 
be required. 

The winter primary peak of the 
Eastern Ontario system this year was 
nearly five per cent higher than the 
winter peak of 1937-1938. The peak 
load of the Georgian Bay system oc- 
curs in the summer months, and in 
1938 this primary peak load was the 
highest ever carried. It occurred in 
the month of July and was 8.4 per 
cent higher than the peak load of the 
previous summer. In the Thunder 
Bay system due to the movement of 
the grain trade, the peak load in 1938 
occurred in the month of September, 
and was the highest primary load ever 
carried by the Thunder Bay system. 
It exceeded the primary peak load of 
1937 by 7.9 per cent. 

Perhaps the most encouraging fea- 
ture of the past year’s operations was 
the growth in load in the districts 
served by the Northern Ontario Pro- 
perties, which, as you know, are held 
and operated by the Commission on 
behalf of the Province. In these dis- 
tricts, which serve mining develop- 
ments and the communities depending 
upon them, the primary peak load in 
December, 1938, was the highest on 
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record; it was 26 per cent. higher 
than the primary peak of December, 
1937. As I pointed out at Port Arthur, 
Southern Ontario derives great indi- 
rect benefits from the rapidly growing 
activity in Northern Ontario. 

One other encouraging feature of 
last year’s operations was the con- 
tinued phenomenal growth in the dis- 
tribution of power to the rural power 
districts. The peak of the rural de- 
mand, which occurs in the month of 
August was 15 per cent. higher in 
1938 than the corresponding load in 
1937. 

The total load in December for all 
systems and the Northern Ontario 
Properties, including both primary 
and secondary loads, reached 1,954,083 
horsepower, the highest ever carried 
by the systems of the Commission. It 
was 9 per cent. above the December 
peak of a year ago. 

I have already dealt with the finan- 
cial results of the Niagara system. 
The year’s operations on the other 
systems, and the amounts placed to 
reserves were satisfactory. After 
meeting all operating expenses, the 
Commission added to its financial re- 
serves, including those for the North- 
ern Ontario Properties, insurance, 
workmen’s compensation, and staff 
pension provisions, a sum of about ten 
million dollars. 


REDUCED INTEREST RATES 


Striking evidence of the soundness 
of the Commission’s operations and 
financial structure was provided twice 
during the year, when the Commission 
entered the financial market to refund 
old, and to issue new debentures. On 
February 1, 1938, a nine million dollar 
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4% per cent. debenture issue of the 
Commission matured. It was refund- 
ed by a new 15-year issue that effected 
a saving in interest charges of some 
$80,000 per year. Later in the year 
the Commission issued twelve-and-a- 
half-million dollars of ten-year deben- 
tures at the extremely low net cost of 
only 3.27 per cent. Both issues were 
guaranteed by the Province, and were 
sold under competitive tender. The 
favourable results secured by these 
issues surely reflect the confidence of 
the investing public in the inherent 
stability of the Hydro undertaking. 


IMPROVED FINANCIAL STATUS OF 
MUNICIPAL UTILITIES 


Before leaving the subject of finan- 
cial progress, I desire to refer to the 
steady and very satisfactory improve- 
ment in the financial status of the 
municipal Hydro utilities, and to of- 
fer a special comment and warning in 
relation thereto. 


During the past few years, in fact 
right through the depression, the as- 
sets of municipal Hydro utilities have 
continued to increase, although the 
slowing up of industrial growth natur- 
ally resulted in smaller annual invest- 
ments in extensions to distribution 
plant and equipment. While these as- 
sets have been increasing it is very 
encouraging to note that liabilities 
have been decreasing. The liabilities 
of the municipal utilities reached their 
peak of about 53 million dollars in 
1932, but since that time they have 
decreased each year until at the pres- 
ent time they are below 37 million 
dollars. In other words, during the 
past six years municipal Hydro utili- 
ties have decreased their liabilities by 
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‘about 16 million dollars, while in- 
creasing their assets by some 33 mil- 
lion dollars. 

This remarkable improvement in 
financial status during a period which 
includes a major economic depression 
is certainly impressive. And it holds 
great promise for the future. We 
see that more of our local Hydro utili- 
ties are approaching the time when 
their distribution plants will be virtu- 
ally free from interest and sinking 
fund charges on debenture debt. It 
is this condition, which, in the years 
to come, will enable Hydro utilities to 
make further reductions in the cost of 
energy, even below the low average 
cost now prevailing. 


No DIVERSION OF HYDRO FUNDS 


Here I should like to utter a warn- 
ing. The stability and security of 
this great enterprise rests upon main- 
taining inviolate our reserves and sur- 
plus funds. The proper use of these 
funds is set forth in The Power Com- 
mission Act. 

Our municipal Hydro commissions 
are very sound financially; so sound 
in fact that hard-pressed councils 
which are unfamiliar with The Power 
Commission Act may see in Hydro 
surpluses a source of assistance and a 
relief from their financial difficulties 
and be tempted to try to appropriate 
these surplus funds. This is a matter 
of grave concern to the members of 
the Ontario Municipal Electric Asso- 
ciation. The surpluses of the muni- 
cipal Hydro utilities are the rightful 
property of the users of electricity 
and not of the taxpayers, and the 
municipalities have no powers under 
which they can confiscate surpluses 


for general purposes. This Commis- 
sion will not permit any diversion of 
its own funds, or the funds of muni- 
cipal Hydro commissions, for purposes 
other than those provided for by The 
Power Commission Act. 


THE FUTURE 


Now let us consider for a few min- 
utes the problems confronting Hydro 
in the immediate future. How do they 
differ from those of the past? 

During the first two decades of the 
Hydro enterprise continuous rapid 
growth took place. The chief problem 
of the Commission during the first 
twenty years of its existence was that 
of providing sufficient power to meet 
the ever-pressing demand. The eco- 
nomic depression ended this period, 
and now the return of better times 
finds the Commission with ample sup- 
plies of power secured for some years 
ahead. One of the problems facing 
the Commission at the present time, 
therefore, is to make known to all On- 
tario’s citizens the nature of the bene- 
fits which they can derive from mak- 
ing the fullest possible use of the low 
cost power which is now available. 

Naturally, the question arises: 
“How much additional electricity can 
be profitably consumed by the present 
population?” We know that the per 
capita use of electricity in Ontario 
stands high, and that our people have 
been pioneers in electrical utilization. 
But in spite of this I am convinced 
that the people of Ontario are not 
making the fullest use of electric ser- 
vice, partly because they are not fully 
aware of its benefits. 

I therefore ask you to further study 
the conditions in your particular util- 
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ity, and see if your customers are 
utilizing to the full the services you 
can give. Make a survey to determine 
the appliances in use by your domestic 
customers. Find out if the lighting 
equipment is up-to-date. Ascertain 
if your stores are as attractive as 
modern illumination can make them. 
Enquire if your industries are inform- 
ed respecting the latest electric equip- 
ment available, and recommend that 
your street lighting be modernized to 
prevent accidents. 


I ask you to do these things because 
it is our duty, your’s and mine, not 
only to provide electric service at cost, 
but to give the best service to the 
greatest number at as low a cost as 
possible. I would even go as far as to 
say that we are not doing our jobs 
as well as we might if we do not do 
all we can to increase the use of elec- 
tricity in our communities—rendering 
a conspicuous service and reducing its 
cost. 


The Commission believes that plan- 
ned effort is necessary to discharge 
this responsibility and during the past 
few years has devoted more attention 
to the promotion of the use of elec- 
tricity in the home, on the farm, and 
in commercial institutions. 


During the coming year the Com- 
mission plans to greatly enlarge its 
activities in the promotional field. Mr. 
M. J. McHenry has been appointed 
director of sales promotion. At the 
present time he is organizing a de- 
partment responsible for advertising 
and promotional endeavour, and he is 
giving you a complete summary of his 
plans tomorrow afternoon, which I 
hope you will all hear. His depart- 
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ment will form a_ co-ordinating 
medium, uniting the efforts of the 
municipal Hydro utilities, The Hydro- 
Electric Power Commission, and other. 
branches of the electrical industry in 
the province. Only by such united 
effort can the maximum results be 
attained. 

I think I have said enough to show 
you that the Commission realizes its 
responsibility for making the bene- 
ficial uses of electricity better known. 
I strongly urge and recommend that 
every Hydro municipality join in this 
co-operative effort to promote and ex- 
tend the use of electric service. 

Long ago it was stated by that 
eminent electrical engineer, Charles 
Steinmetz, that “Electricity is expen- 
sive because it is not widely used, and 
because it is not widely used it is 
expensive.” In Ontario we have broken 
that vicious circle, and established a 
beneficial circle. In Ontario, ‘“Elec- 
tricity is inexpensive because it is 
widely used, and it is widely used be- 
cause it is inexpensive.” With your 
help it is going to be more widely 
used, and it is going to cost even less. 


PREPARED FOR PEACE OR WAR 


We are now living in a time of wars 
and rumours of wars. Rearmament 
and defence programs are the order 
of the day. Most of you will recall 
that the war of 1914-18 had not pro- 
gressed very far before there came a 
demand for power, and _ still more 
power, for the manufacture of mili- 
tary supplies of all kinds, also that 
before long there was a serious power 
shortage. The Commission was caught 
unprepared to meet an unprecedented 
demand. You are now fully prepared 
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for any eventuality. You not only 
have sufficient reserves, which could 
be instantly diverted from secondary 
loads to important primary loads, but 
all told the Commission has over ten 
times the system capacity it had in 
1914. Think what it means to be 
able to commence almost immediately 
to serve industries requiring an addi- 
tional load of 200,000 horsepower or 
more. As a peaceful people we would 
much prefer to use all this power for 
constructive rather than destructive 
purposes, but, should the fates decide 
otherwise, we are prepared. 


In a world in which established in- 
stitutions and accepted values seem 
to be tottering, or losing their former 
significance, we do well to support 
those things which tend to stabilize 
and strengthen. Be critical if you 
will, but let your criticism be helpful 
and constructive. This enterprise of 
yours has been built up year by year 
to the splendid position it now oc- 
cupies, by good, honest, Anglo-Saxon 
commonsense, co-operation and good- 
will, and it is upon these same quali- 
ties that it must rely for its future 
success: 


GO 


Welding of Cast [ron 


By W. D. Walcott, Inspecting Engineer, H.E.P.C. Laboratories 


VE to comparatively low pro- 
duction costs as well as to 
its great strength in com- 
pression, cast iron has in 

former years been extensively used 
in mechanical and electrical engineer- 
ing practice. On account of its weak- 
ness in tension and shear, its place is 
being gradually taken by welded sec- 
tions of mild steel. For these reasons, 
therefore, the welding of cast iron is 
limited chiefly to the repairing of 
castings which have failed in service; 
and to the filling up of blow holes, 
flaws and similar defects in iron cast- 
ings. 

The weldability of cast iron is af- 
fected to a large degree by its chemi- 
cal composition, and a brief study of 
its chemistry and metallurgy will en- 


able us to understand some of the 
difficulties encountered. 

At the present time there are three 
varieties of cast iron which are com- 
monly used: 


A. Gray Cast Iron. 

B. White Cast Iron. 

C. Malleable Iron. 
A. GRAY IRON 

Gray iron has a total carbon content 
of from 3 to 4 per cent. This carbon 
consists of combined carbon such as 
that found in steel, and graphitic car- 
bon which is composed of soft, flaky 
particles. The graphitic carbon is 
largely responsible for the compara- 
tive weakness of cast iron in tension 
and shear. The amount of combined 
carbon in gray iron ranges from .2 to 
.6 per cent., and the amount of gra- 
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Fig. 1 — (100 X) Cast Iron — not 

etched. White background metal, black 

markings are location of graphitic 
carbon. 


phitic carbon from about 2.7 to 3.5 
per cent. 


B. WHITE IRON 

White iron has a total carbon con- 
tent of from 2.5 to 3.5 per cent. Prac- 
tically all of this takes the form of 
combined carbon. The graphitic car- 
bon varies from 0 to .5 per cent. The 
result of this combination is a hard 
brittle metal, difficult to machine and 
extremely difficult to weld. White 
iron, however, is seldom used in its 
original state for castings, but is used 
for making malleable cast iron. 


C. MALLEABLE CAST IRON 

Malleable cast iron is made by heat 
treating white cast iron so that the 
carbon content of the castings is uni- 
formly distributed and is changed 
from combined carbon to free or tem- 
per carbon. The total carbon varies 
from 2 to 2.5 per cent., of which .2 to 
.3 per cent. is combined carbon, and 
1.9 to 2.2 per cent. is graphitic carbon. 


FEBRUARY, 1939 


Fig. 2—(100 X) Cast Iron—etched. 

Background metal showing ferrite 

white and pearlite mottled. Black 

markings in white ferrite are gra- 
phitic carbon locations. 


METHODS OF WELDING 

There are three methods which are 
commonly used in the welding of cast 
iron: 
1. Acetylene Gas. 
2. Carbon Arc. 
3. Metallic Arc. 

Each of these methods has special 
applications and advantages. We will 
now go into the details. 


ACETYLENE 

This method consists of the use of 
the acetylene welding torch in con- 
junction with special cast iron or non- 
ferrous filler rods made of Tobin and 
phosphor bronze, monel metal and 
nickel. 

(a) Welding with Cast Iron Filler 
Rod. 

When welding with a cast iron filler 
rod, the casting should be preheated, 
welded while hot, and then allowed to 
cool very slowly. The casting should 
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be carefully prepared by bevelling the 
edge of the fracture to an angle of 
about 45°. The bevelled surface 
should then be ground or brushed in 
order to remove scale, rust or dirt. 


After heating the casting to a dull 
red, which is indicated by a tempera- 
ture of about 1,100 deg. fahr., the sides 
and the bottom of the V should be 
melted by the torch to form a puddle 
about 1 inch long. The welding rod 
should be heated almost to the melt- 
ing point and should then be inserted 
in the puddle with the tip of the rod 
under the surface. From time to time 
the rod should be taken out of the 
puddle and dipped into the flux. Any 
gas bubbles should be worked to the 
surface by manipulation of the rod 
and the torch using as much flux as 
is necessary. When this one-inch sec- 
tion has been built up, the operation 
is repeated on the next section until 
the whole weld is completed. Precau- 
tions should be taken to cool the cast- 
ing as slowly as possible. Large cast- 
ings should be cooled in a furnace 
and small castings should be cooled in 
sand, cement, asbestos fibre, or simi- 
lar material. 


(b) Welding with Non-Ferrous Filler 
Rod. 


This method is considered by many 
authorities to be the most efficient 
method of welding cast iron, because 
the physical properties of the casting 
are not seriously affected due to the 
fact that the welding is done at a 
temperature below the melting point 
of cast iron. When this method is 
used, it is not necessary to preheat 
the casting. Tobin and phosphor 
bronze rods are the most commonly 


used for filler material but nickel and 
monel metal are sometimes used with 
good results. Bevelling of the edges is 
not absolutely necessary but it is ad- 
visable when the thickness of material 
to be welded is over 1/8 inch. The 
edges of the piece to be welded should 
be cleaned by grinding or brushing. 
A slightly oxidizing flame should be 
used with a suitable flux. At the start 
of the welding operation, a small area 
should be heated hot enough so that 
the metal from the rod will spread out 
in a thin layer over the parent metal 
in order to produce a foundation coat- 
ing which acts as the bond between » 
the parent metal and the deposited 
bronze. The strength of the weld will 
depend largely on the degree of fusion 
obtained by the deposition of metal] in 
the first layer. 

Tests have shown that properly 
made gas welds are as strong as the 
parent metal and are soft enough to 
be easily machined. 


CARBON ARC WELDING 


The use of the carbon are in cast 
iron welding is limited chiefly to the 
filling of large blow holes, or in re- 
pairing similar defects. Before weld- 
ing any of these cavities, they should 
be thoroughly chipped out to sound 
metal. The casting should then be 
placed so that the welding can be done 
in a downward position. The arc 
should be played on the bottom and 
sides of the hole in order to heat the 
metal to a red heat. The welding rod 
Should then be fed into the cavity very 
gradually until it is filled and the are 
played on the deposited metal so as to 
prevent rapid cooling. At the same 
time, the slag is floated to the top of 
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the weld and can be chipped off. The 
use of borax as a flux is helpful in 
floating off impurities such as scale 
and slag. 
METALLIC ARC WELDING 

This process is by far the most dif- 
ficult of the three due to the stresses 
resulting from expansion and contrac- 
tion during welding. Up until four 
or five years ago electrodes of mild 
steel were the only electrodes used in 
the welding of cast iron. Since that 
time special cast iron electrodes of 
the shielded arc variety have been 
put on the market by several manu- 
facturers. Some of these electrodes 
are of a steel base; others contain 
nickel or monel metal. These elec- 
trodes have brought about a great im- 
provement in the quality of the welds, 
both from a standpoint of strength 
and machinability. There is a special 
technique to be observed and on its 
observance depends the quality of the 
weld obtained. For ordinary work 
the electrodes are usually not more 
than 1/8 of an inch in diameter and 
the current is limited to less than 
100 amperes. Only short welds should 
be deposited, and then they should be 
allowed to cool before proceeding. By 
depositing small welds on _ various 
parts of the job one weld becomes cold 
while another weld is being deposited 
in some other location. 

Peening is sometimes used as a 
method of relieving the strains set up 
- during the welding of cast iron. While 
the metal is still hot, light blows are 
struck on the surface of the bead with 
a pneumatic air hammer. This causes 


the metal to stretch. Peening should: 


be done on each bead immediately 
after it has been deposited. 
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Where welding is to be done with 
steel electrodes, mild steel rods are 
used with reversed polarity, making 
the electrode positive and the work 
negative. Thus the heat in the parent 
metal is reduced and the electrode is 
melted at a higher rate and is de- 
posited faster than if ordinary polar- 
ity were used. In spite of this pro- 
cedure a homogeneous joint can never 
be obtained as cast iron and steel will 
not mix intimately. 

As the contraction of steel is ap- 
proximately 3/16 to %4 of an inch per 
foot in cooling from the molten state, 
and that of cast iron is 4% of an inch 
per foot, and as the casting is not 
melted in welding, the steel from the 
electrode tends to pull away from the 
iron. Means have, therefore, to be 
provided to prevent this separation. 
This is accomplished by what is popu- 
larly known as studding. 

A number of steel studs are 
screwed into tapped holes and are cut 
off so as to project about 4 of an 
inch above the surface. The filler ma- 
terial is then deposited around and 
above these studs, and it is made 
heavy enough to bind the two parts 
of the casting together. In addition, 
a crown or reinforcement is put on 
after the surface has been filled. 

Great care must be taken in carry- 
ing out the welding technique. The 
work should be done in short runs of 
not more than two inches at a time 
using electrodes of small diameter, 
with the object of keeping the cast- 
ing at such a temperature that it can 
be touched by the hand without in- 
flicting a burn. The deposited metal 
should be peened until it cools, with 
a blunt caulking tool. The peening 
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stretches the metal while it is cooling 
and contracting and thus relieves the 
strains of contraction. As the weld 
metal is deposited, the steel studs be- 
come an integral part of the deposited 
mass and as they project above the 
surface of the iron at different angles 
they will offset the strains set up in 
the weld. 

The efficiency of the weld will de- 
pend on two main factors: 

1. The percentage of cementite or 
combined carbon in the cast iron. 

2. The correctness of the technique 
used during welding. 

In 1923 several cast iron test pieces 
were made by the acetylene method 
in the machine shop of one of the 
Commission’s plants and were sent to 
the Laboratories for test. All the 
sections were double Veed at 90°; 
while some of the welds were stud- 
ded and reinforced on the top, and 
others were not. Tests were made in 
bending and the highest efficiency ob- 
tained, compared with solid cast iron 
was 66 per cent., while the lowest was 
33 per cent. The high result was ob- 
tained by studding and reinforcing; 
the low result by the omission of 
both. 

CONCLUSIONS 

For many years the efficiency ob- 
tained in welding cast iron has been 
a subject of controversy in welding 
circles. There are some who claim 
that welds can be obtained which are 


as strong as the parent metal. There 
are others who claim that the effi- 
ciencies are quite low, in the neigh- 
bourhood of 45 to 50 per cent. It 
would seem that the truth lies some- 
where halfway between these two op- 
posite views, depending on the vari- 
ous conditions encountered. 

As has been pointed out, the ef- 
ficiency of a cast iron weld depends . 
on several factors, the most important 
of which are the quality of the par- 
ent metal, the type of electrode used, 
and the technique employed. While a 
weld in cast iron will not be as strong 
as a weld made in mild steel, yet sev- 
eral important repairs have been made 
which have been quite satisfactory 
and which have been in service for 
many years. 

Each of the three methods has ap- 
plications for which it is specially 
suited. The oxy-acetylene gas method 
produces a weld which Is strong and 
readily machinable. Its chief draw- 
back is the difficulty and expense of 
preheating the parent metal. 

The metallic arc provides a rapid 
and convenient method in which pre- 
heating is not necessary. The carbon 
arc provides a method of filling de- 
fects in castings. 

Provided that the best method is 
chosen for doing any particular job 
and that the welding is properly done, 
a satisfactory job will doubtless be 
obtained. 
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Unit Substations 


By E. E. Forrest, Distribution Superintendent, Gary Heat, 
Light and Water Company ~ 


(Presented to the Association of Municipal Electrical Utilities at Toronto, 
February 8, 1939.) 


OAD growth in American cities 
almost always ‘has an attend- 
ant geographical expansion 
that sooner or later exceeds 

the limitations of the original electri- 
cal distribution system, not only in 
capacity but likewise in voltage regu- 
lation. It is then that the distribu- 
tion engineer is faced with making a 
major decision concerning the pattern 
that future distribution extensions 
will take. In Gary, Indiana, it was 
apparent in 1936 that such a decision 
had to be made. After a thorough 
study and analysis of the situation, 
the management of the Gary Heat, 
Light and Water Company authorized 
a major rehabilitation of the transmis- 
sion and distribution system to take 
the form of a primary and secondary 
network utilizing unit type substa- 
tions. In addition to numerous oper- 
ating advantages, this ultra modern 
type of electrical distribution system 
held new investment per kv-a. to a 
minimum. 

Gary has enjoyed a phenomenal 
growth from its founding in 1906 to 
its present population of 115,000. Up 
to the latter part of 1937 electrical 
service was supplied at 25 cycles. The 
main part of the city was supplied 
from two substations through radial 
feeders. The feeders, equipped with 
induction voltage regulators, had by 


FEBRUARY, 1939 


continuous extension, become very 
long resulting in poor voltage condi- 
tions in addition to overloading .(See 
Bigs sd): 

The program to correct these con- 
ditions and provide for meeting a fu- 
ture growth is now 25 per cent. com- 
pleted. It consists of changing over 
to 60 cycles and reconnecting the old 
4.33-kv. feeders into a primary grid 
(See Fig. 2), installing unit type sub- 
stations (factory-built and assembled 
switchboard and transformer units) 
as supply points for the network and 
as supply points for a new under- 
ground secondary network for the 
commercial area. 

CUTS COSTS—INCREASES REVENUE 

A primary network, fed by unit type 
substations, has many advantages over 
the conventional radial system in the 
distribution of electric energy. Some 
of the improvements to be effected in 
the new Gary distribution system are 
as follows: 

(a) Operating Expenses 

1. Reduction of distribution and 
transmission losses. 

2. Reduction in operating force. 
(b) Investment Cost 

1. Reduction of substation equip- 
ment and installation costs. 

2. Saves replacement costs of orig- 
inally installed small copper to in- 
crease capacity of feeders. 
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GENERATING 
STATION 


— 4 KV Primary FEEDERS 
---6.6 KV TRANSMISSION FEEDERS 
m SUBSTATIONS 6.6 KV/4 53Kv 


Fig. 1—Radial distribution system, 25 cycle. 


Sta“ix 2 S00okvA 345KWj38Ky 
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STA A-S°6.-7-8-4-10 1500 KVA 3438V og y3KV 


Fig. 2—Single line diagram of 4.33 kv. network. 
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Fig. 3—34.5 kv: transmission lines, 60 cycle and unit substation arrangement. 


3. Reduction of land investment for 
substation sites. 
(c) Revenue 

1. Prevent revenue loss due to low 
voltage in outlying sections of load 
areas. 

2. Prevent revenue losses due to 
outages caused by substation and 
transmission faults. 

3. Prevent revenue losses due to ex- 
tended outages caused by radial pri- 
mary feeder faults. 

(ad) Service 

1. Improve voltage regulation. 

2. Provide a higher standard of 
continuity. 


FACILITATES FREQUENCY CHANGE 

The entire electric supply to the city 
is now being changed from 25 to 60 
cycles. The unit substations to supply 
the new primary and secondary net- 
works, as shown in Fig. 3, will be op- 
erated on 60 cycles, and customers’ 
equipment is being converted for 60 
cycle operation at the present time. 
Several 34.5-kv. transmission lines 
pass through the city and others will 
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be added as the new 60 cycle load de- 
velops. The unit substations feeding 
the primary network tap these 34.5-kv. 
transmission lines through air break 
switches. Lightning arresters are 
mounted on top of the transformer of 
this unit and voltage regulation is 
provided by tap changing equipment 
mounted integral with the _ trans- 
former unit. 


The fundamental principle under- 
lying the supply to the primary net- 
work is to provide a number of small 
unit substations supplied from divers 
sources, and interconnected by short 
4.33 kv. feeders as contrasted to the 
conventional system where a large 
amount of substation capacity is con- 
centrated in one or more points sup- 
plying a large number of radial feed- 
ers. Consequently the I’R losses in 
the 4.33 kv. primary network will be 
less than one-fourth the losses in a 
radial system for the same load and 
the same load area, as the power is 
transmitted to several points of the 
load area at 34.5 kv. and for the 
further reason that practically all dis- 
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Fig. 4—Unit substation located on a 
vacant lot in a commercial areu. 


tribution feeders are fed from both 
ends. 


VOLTAGE INCREASED WITHOUT COPPER 
INVESTMENT 

The outlying sections of radial feed- 
ers are very often inadequate and in 
need of replacement with larger cop- 
per to carry the load. By making them 
part of a primary network the capa- 
city of the line is nearly doubled, 
thereby avoiding large increases in in- 
vestment for feeder improvements. 

We have selected the 1,500-kv-a. 
self-cooled transformer network unit 
as the most practical size for our re- 
quirements. Each unit has four out- 
going feeder switch positions, each 
equipped with overcurrent protection. 
Overcurrent and reverse power relays 
are also provided on the 4.33-kv. oil 
circuit breaker between the trans- 
former and the 4.33-kv. bus. This 
1,500-kv-a. unit has a continuous 
forced-air-cooled rating of 2,000-kv-a., 
and an emergency overload capacity 
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Fig. 5—Unit substation located adja- 
cent to a first class residential section. 


for short periods of 2,800-kv-a. These 
network units are very compact and 
occupy a small amount of space, and 
can very easily be located on small 
areas of vacant property in commer- 
cial sections (See Fig. 4); in other 
cases they are located adjacent to first 
class residential sections and partially 
concealed by landscaping, as shown in 
Fig. 5: 

Due to the fact that these units are 
easily movable and may be set up 
and placed in temporary operation in 
a few hours, they are particularly 
valuable in connection with our fre- 
quency conversion program. 


EMBODIES FUTURE FLEXICILITY 

In the design of a radial system it 
is of prime importance to properly 
forecast where and in what direction 
load growth will develop, and often 
these predictions prove to be errone- 
ous. In the design of a network 
system this element of doubt is re- 
moved by the fact that any part of a 
primary network can be expanded to 
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take care of load growth without 
alteration of previously installed por- 
tions of the primary network system. 
If large loads should shift and it 
should become necessary to remove a 
unit substation, practically everything 
may be salvaged and reinstalled at an- 
other location at a nominal expense. 

For general distribution purposes 
the unit type substations may be lo- 
cated in proximity to transmission 
lines on the fringe of the load areas 
where sites can be obtained at a 
nominal cost, and the interconnecting 
feeders will route through the heavily 
loaded areas. 


POWER FACTOR LESS BOTHERSOME 

In long radial feeders the voltage 
may be boosted by regulating equip- 
ment to a value which is limited by 
the maximum voltage permissible for 
customers located near the substation, 
consequently voltage regulation in the 
cutlying sections of the load area is 
very poor during peak load periods 
and results in unsatisfactory service 
and loss of revenue. This inherent 
weakness of the radial system, which 
in our case is becoming very critical 
at the present time due to low power 
factor load growth, is solved by the 
primary network due to the fact that 
the distribution feeders are supplied 
at both ends and at the same time 
generally shortened to form the ties 
between substations. Consequently 
the voltage in all parts of the load 
areas is brought up to standard, 
thereby improving service and in- 
creasing revenue. 


REDUCES INTERRUPTIONS 
The overhead primary network 
further avoids revenue loss due to the 


FEBRUARY, 1939 


service interruptions so prevalent to 
a radial system, especially those caus- 
ed by transmission failure or substa- 
tion faults. When service is inter- 
rupted due to a fault in a network 
feeder between two substations, ser- 
vice may be restored as soon as the 
fault is cleared, thereby avoiding ex- 
tended interruptions while line re- 
pairs are being made. In a primary 
network, a substation and transmis- 
sion line may be taken out of service 
at any time for inspection and main- 
tenance without interruption of the 
service; this also facilitates cleaning 
and repairing with a maximum 
amount of safety, and at the conveni- 
ence of the maintenance crews. 


COSTS 


The conventional type of fully auto- 
matic radial substation equipped with 
induction feeder regulators and truck 
type switchboard supplying a radial 
system must provide reserve capacity 
for emergency service. It must also 
be located near the centre of the load 
area to efficiently serve the system, 
consequently property values are usu- 
ally very high and facilities for incom- 
ing and outgoing circuits are usually 
most difficult and expensive. 


The average cost of a conventional 
radial substation in accordance with 
our past practice, is $42.00 on a firm 
capacity basis of 2,800 kv-a. Of this 
figure real estate and improvement ex- 
pense and induction voltage regulators 
account for approximately 33 per cent. 
The unit type substation as applied 
to a radial distribution system is con- 
siderably cheaper than the conven- 
tional type of substation due to the 
elimination of induction feeder regu- 
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lators which are replaced in this type 
of construction by tap changing equip- 
ment mounted integral with the trans- 
former unit and elimination of build- 
ing expense. Consequently two 1,500- 
2,000-kv-a. unit type substations 
placed on the same lot with an emer- 
gency rating of 2,800 kv-a. could be 
installed to supply a radial system at 
a cost of $83,400 or $30 per kv-a., 
thereby showing a reduction of in- 
vestment costs of $12.00 per kv-a. and 
producing a substation layout which 


is more flexible and more reliable to 


operate. 

The unit type substation as applied 
to a primary network results in a 
much greater saving. The following 
tabulation shows the cost of a typical 
unit substation installation: 


required. The saving in cost per kv-a. 
of installed substation capacity in- 
creases rapidly as additional unit type 
substations are added to the primary 
network system. In the case of a 
three-substation network the system 
could be safely loaded to 5,600 kv-a. 
at a cost of approximately $21.00 per 
ky-a. This decrease in unit cost is due 
to the fact that the network having 
two 1,500-2,000-kv-a. unit substations 
for supply would have an emergency 
rating of 2,800 kv-a., while the net- 
work having a three-substation source 
of supply would have an emergency 
rating of 5,600 kv-a.; this being based 
on the assumption that one substation 
is out of service and the load is ab- 
sorbed by remaining substations. 
Even if unit substations cost about 


T,50022,000:iey-a.. Umi oubstation cin ee ee eee $32,500 
Foundation; Steel- Tower and 34.5-kv. switch 10 1,750 
ASS-kyvre Underoroundwiaterals: 4:00 a eee eee 1,850 
Labor to: anstalMamiipeeree, tae, ee i ee eee ee ee eee 600 
Land, Fence and Miscellaneous Piquiprment oo..icccc.ccccccccccccoccsnccccmtcdecccsscsscoee ssteeeseesetcecresmeeceees 2,500 
Landscaping and Sidewalks where neCeSSary oucccccecccssscccsssssssnssssssssssusssssessseunssensessessessueecees 800 

$40,000 


A primary network supplied by two 
such unit type substations equipped 
with tap changing equipment, with 
provision for four 4.33-kv. feeders, 


each unit substation having a self- 


cooled capacity of 1,500-kv-a.. a 
forced-air-cooled capacity of 2,000 kv-a. 
and a short time emergency capacity 
of 2,800 kv-a., could be safely loaded 
to 2,800 kv-a. in an emergency. On 
this basis the two primary network 
units could be installed for $28.50 per 
kv-a. which is slightly less than the 
previous cost because of lower cost 
real estate permitted by the small lots 


the same installed at one location or 
two, there would still be substantial 
savings in the 4.38-kv. distribution 
circuits, particularly since no substan- 
tial cost is involved in getting 34.5-kv. 
supply to the different locations. 

In Fig. 6 is shown the primary net- 
work as it stands today. The first 
step was to install station No. 4 in the 
fall of 1937. For the time this was 
operated as a simple radial substation. 
Likewise station No. 9 was installed 
in March, 1938, and operated as a 
radial substation and connected to the 
same 34.5 ky-a. circuit as was station 
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34.6 Kv 


Fig. 6—Primary network as ut 
present. 


No. 4. This, of course, did involve 
some interruption to service due to 
faults on the 34.5 kv. circuit. This 
was acceptable in view of the small 
load carried and the temporary nature 
of the arrangement. Later station 
No. 7 was installed and tied in on the 
4-ky. side with station No. 9. This 
gave duplicate supply to the primary 
network nucleus inasmuch as station 
7 was connected to a different 34.5- 
kv. circuit. In August, 1938, the 4- 
kv. circuits were interconnected be- 
tween station No. 4 and station No. 9 
and station No. 7 as shown in the 
illustration. 

The load up to the present is about 
2,500 kv-a. and is adequately provided 
for even if stations Nos. 9 and 4 are 
out at the same time due to a 34.5-kv. 
fault. Next spring station No. 5 will 
be installed and supplied from a third 
34.5-kv. circuit and interconnected 
with station No. 4 on the 4-kv. side. 
The actual installation cost of these 
three units complete amounts to $119,- 
800. The 4-kv. tie lines to form the 
network cost $8,300. 

In view of the change from 25 to 60 
cycles the primary network would in- 
herently provide a 60 cycle source for 
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cutover at a much lower cost than if a 
large radial substation had been pro- 
vided at one location due principally 
to the running of new feeders and an 
extensive replacement of small copper. 
No estimate has been made to deter- 
mine what this would have been if we 
had installed the larger radial station 
but from what we know of the condi- 
tions this would have exceeded the 
$8,300 several times over. 

Futhermore, the unit substation be- 
ing portable and not installed until the 
time it is required made it easy to 
change our original plan to conform 
more closely with actual conditions 
and thereby substantial expenditures 
being made in order to adapt an in- 
stallation prematurely made to suit 
these anticipated changes in circum- 
stances. In addition the portability 
of these units permitted their use at 
temporary locations to facilitate 
changeover. 

Resistance compensation only is 
used on the regulating equipment and 
is adjusted to hold equal voltages at 
the substations. The performance of 
the regulating equipment has been 
successful. 


PROTECTION SCHEME 


The relay equipment consists of re- 
verse power relays on the transformer 
breakers and overload relays on the 
feeder breakers. Their settings were 
determined by a short circuit and re- 
lay study and so far have given cor- 
rect operation on the few faults that 
have developed. Some of the branches 
are fused. 

Fig. 7 shows a one line diagram of 
the ultimate 4.33-kv. primary network 
system as interconnected with the 
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To CotumBia Ave 
Srarion 


To AEtTNa 
Starion 


To Stconmpary 
NErworn 


Fig. 7—The ultimate 4.33 kv. primary network. 


unit substations supplying the second- 
ary network. Station No. 3, as shown 
on this diagram, is an existing 25- 
cycle radial station and is equipped 
with two 5,000-kv-a. transformer 
banks, 6,600/2,300 to 4,000 volts wye, 
25-cycle. The firm capacity rating of 
this station is 5,000 kv-a. 

As the 25-cycle load is converted to 
60-cycle operation it will be trans- 
ferred to the 60-cycle primary net- 
work and carried on the unit type 
substations installed in this load area, 
and ultimately station No. 3 will be 
completely unloaded and will be re- 
built for 60-cycle operation, and then 
become a unit in the 60-cycle primary 
network system. 

It will be noted that a 13.8-kv. tie 
line between stations No. 1 and No. 2 
will tie through a section of bus in 
station No. 3. One of the 5,000-kv-a., 
25-cycle transformer banks, which 
consists of three 1,667-kv-a. trans- 
formers, will be fed from the 13.8-kv., 
60-cycle system by this tie line. Since 
the frequency is increased 2.4 times it 
will be possible to operate these trans- 
formers on 60 cycles at double their 


normal 25-cycle voltage, and by chang- 
ing the secondary coils within each 
transformer from a series to a paral- 
lel connection, the ratio of transfor- 
mation will be reduced to one-half the 
25-cycle ratio to compensate for the 
increase in primary voltage and thus 
obtain 2,400 volts secondary. This 
alteration in transformer connections 
will be made at a nominal expense, 
and the 60-cycle rating of this bank of 
transformer will become 9,000 kv-a. 
Theoretically the kv-a. ratings would 
increase in the same proportion as the 
applied primary voltage, however, the 
losses are increased when operated on 
60 cycles, which prevents the capacity 
from changing in the same ratio as 
the applied primary voltage. Station 
No. 3 will, therefore, become an inter- 
connection between the 13.8-kv. sub- 
transmission system which supplied 
the existing secondary network and 
the primary network, capable of feed- 
ing energy in either direction. With 
this interconnection the reserve capa- 
city available in stations No. 1 and 
No. 2, which supply the secondary net- 
work, will be utilized by feeding 
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through this substation into the 4.33- 
kv. primary network. In case of an 
emergency this station may also take 
energy from the 4.33-kv. primary net- 
work and transform to 13.8-kv. to feed 
the secondary network. This arrange- 
ment provides a reserve of substation 
capacity for load growth, which is 
very rapid at the present time due to 
alr conditioning and high intensity 
lighting. 

The pumping equipment of the city 
water system is also supplied from 
station No. 3. This interconnection 
between the 13.8-kv. subtransmission 
system and the 4.33-kv. primary net- 
work system provides six sources of 
supply to guarantee continuity of ser- 
vice to this pumping station. 


SUPERVISORY CONTROL FOR OPERATIONS 


Each of the unit type substations, 
namely stations Nos. 4, 5, 6, 7, 8, 9 
and 10, which supply the 4.33-kv. 
primary network, are fully automatic, 
and have three reclosures at 15, 30 
and 75 second intervals, after which 
they lock open. Each of these sta- 
tions is equipped with 5-point super- 
visory control equipment with the 
master control located at station No. 
3, which places all oil circuit breakers 
under the definite control of the oper- 
ators in this station. This control is 
so arranged that in case of a lockout 
in any substation the automatic re- 
closing mechanism may be reset by an 
operation of the supervisory equip- 
ment from the master control board. 
Substations Nos. 1 and 2 supplying 
the secondary network, are also equip- 
ped with supervisory control, likewise 
will be controlled from the master 
control located in substation No. 3. 
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Fig. 8—The nucleus of a primary 
network. 


Substation No. 3 will be the only 
attended substation in the system. The 
operators in this substation will have 
complete control of the 4.33-kv. net- 
work and the secondary network. 


FUSES USED TO PROTECT PORTIONS OF 
THE GRID 

In Fig. 8 is illustrated the nucleus 
of a primary network inaugurated 
nearly 6 months ago in a suburban 
area utilizing 750-kv-a. units with a 
single circuit breaker. The arrange- 
ment is quite similar to that introduc- 
ed by the Philadelphia Electric Com- 
pany (See Electric Light and Power, 
Sept., 1937) in that most faults on the 
principal part of the 4-kv. system are 
depended upon to burn themselves 
clear. However, some of the primary 
branches passing through bad tree 
conditions are fused. Faults on the 
transmission circuits or in the trans- 
formers are cleared by reverse power 
relays. Additional overload relays 
having long time settings are also pro- 
vided just in case some faults fail to 
clear themselves. 

So far—there have been numerous 
instances of branch fuses blowing but 
no instance of faults on the unfused 
portion either burning down conduc- 
tors or opening the circuit breakers. 
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So what faults as have occurred on 
the unfused portions have been self 
clearing but just how many cannot be 
determined. 


The 34.5-kv. 
same tower structure and for that rea- 
son have permitted two instances of 
faults involving both lines and con- 
sequently interrupting both units for 
a minute or so until one good line 
could be energized. One fault occur- 
red involving only one circuit and was 
cleared promptly and correctly by the 
reverse power relay without interrup- 
tion of supply to the network. 


circuits are on the 


The maximum load in this district 
occurred in July and amounted to ap- 
proximately 600 kv-a. The compensa- 
tion is obtained entirely by the re- 
sistance elements. They were originally 
adjusted to give approximately equal 
load division but due to the fact there 
is a substantial commercial load near 
station No. 11, the voltage at station 
No. 12 was too high. Equal load aivi- 
sion was not essential since the capa- 
city was determined by the condition 
of one unit being out of service and 
the remaining unit carrying the load 
safely so the compensation was chang- 
ed to give equal voltages at both sta- 
tions. Under this condition station 


No. 11 carried 56 per cent. of the total 


load. The regulating equipments have 
performed successfully. 


The two stations were installed at a 
cost of $21,000 each with an expendi- 
ture of about $4,000 required to build 
the 4-kv. tie. The expectation is to 
carry an ultimate load of 900 kv-a. on 
this combination before re-enforce- 
ment is added. The decision to form 
this network nucleus was_ based 


largely on the fact that duplicate 
facilities were desirable, and if they 
were operated as simple radial sub- 
stations the tie line and load limita- 
tions would still be necessary because 
one substation would still be expected 
to carry the entire load and it was 
furthermore desirable to obtain some 
operating experience with this com- 
bination. At the same time a voltage 
improvement is made due both to the 
supply at two locations instead of one 
and the interconnection giving the 
benefit of diversity between loads. It 
is the expectation that two 34.5 kv. 
circuits that are not on the same 
structure will be available in the near 
future so that the full benefit of dupli- 
cation will be obtained instead of 
partial as at present. 


SECONDARY NETWORK 


The secondary network is of the 
conventional type as shown in Fig. 9, 
and covers an area of .0735 square 
miles with an initialload of 4,000 kv-a., 
and is designed to expand to cover an 
area of .55 square miles with an ulti- 
mate load of 12,000 kv-a. All calcula- 
tions were based on a 8 per cent maxi- 
mum voltage drop under normal con- 
ditions. The secondary grid consists 
of 2—250,000 cir. mils, single-con- 
ductor, non-leaded cables in parallel 
(per phase) arranged in two groups, 
each consisting of an insulated neutral 
and three line cables of the same size. 
The groups are isolated by pulling 
each group of four cables into a four 
inch fibre duct laid in concrete. In lo- 
cations where load conditions are such 
that more grid capacity is required, 
additional groups of three line con- 
ductors and neutral are added in par- 
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Fig. 9—13.8 subtransmission system for secondary network, 60 cycle. 


allel to existing groups. The 250,000 
cir. mils cable is insulated with 6/64- 
in. performite rubber compound, one 
layer rubberized tape and_ single 
braid. Cable was purchased with four 
conductors wrapped in parallel on 
reels. Each conductor has a different 
coloured tape to facilitate rapid con- 
nection, and thereby reduce installa- 
tion costs. 


On the initial installation 15—500, 
kv-a., 3-phase, 13.8-kv./216-125 volt 
transformer units were installed in 
vaults in the street or buildings with 
a 1,600 ampere network protector, and 
a high tension disconnecting and 
grounding switch mounted on each 
transformer. The high tension switch 
and transformer units are filled with 
a non-inflammable liquid to avoid fire 
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hazard. The high tension switches 
are designed to break exciting cur- 
rent so that the transformers may be 
removed from service without de-ener- 
gizing the 13.8-kv. feeders. The con- 
nection from the network protector to 
the secondary grid consists of three 
500,000 cir. mils non-leaded cables in 
parallel per leg. Where convenient the 
grid conductors run directly to and- 
from the terminals of the network 
protectors. 

The secondary grid is connected 
through multi-tap connection devices 
in all service holes to provide for ser- 
vice connections as shown in Fig. 10, 
and a ring bus as shown in Fig. 11 is 
installed in all manholes at junction 
points to provide two, three or four- 
way connections of grid conductors 
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Fig. 10—Multi-tap connection device 
in service hole. 


and facilitate connections of supply 
cables from the transformer units. 
Five hundred thousand circular mil 
non-leaded cable was used in the con- 
struction of the ring bus by connect- 
ing through multi-tap connection de- 
vices to close the ring and provide for 
connection of all cables. The bus and 
multi-taps were mounted on strap cop- 
per supporting structure which was 
used for the neutral connection 
through the manholes as shown in 
Fig. 11. These buses and supporting 
structures were standardized and en- 
tirely constructed in the shop and as- 
sembled in the manhole, thereby re- 
ducing field and overall construction 
costs appreciably. 

The secondary network transform- 
ers are supplied by four 3-conductor, 
No. 0000 paper insulated, type H, 
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Fig. 11—Ring bus as installed in all 
manholes. 


shielded lead-covered cables, and the 
system is designed for a two-circuit 
outage, i.e., one circuit held out of 
service for workmen and one circuit 
out due to fault without overloading 
remaining cables or transformers. 


PS 


Hydro Engineers 
Honoured 


Two members of the Commission’s 
staff have been elected to the presi- 
dency of engineering organizations, 
for the year 1939, during this month. 
W. P. Dobson, Chief Testing Engineer 
of the Commission, was elected Presi- 
dent of the Association of Profes- 
sional Engineers of Ontario, and H. C. 
Don Carlos, Chief Operating Engi- 
neer, President of the Engineers’ Club 
of Toronto. The Bulletin extends to 
them both congratulations and best 
wishes during their terms of office. 
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The Winter Convention 


HAT The Hydro-Electric 
Power Commission of On- 
, tario is planning to extend 
its activities towards ob- 
taining greater increase in loads, was 
the message to the winter convention 
of the Ontario Municipal Electric As- 
sociation and the Association of Muni- 
cipal Electrical Utilities. At the 
opening luncheon, Dr. T. H. Hogg, 
Hydro Chairman, addressed the dele- 
gates introdueing the subject to be 
considered that afternoon, being a re- 
view of Hydro operations for 1938 
and forecast for 1939. At the conven- 
tion session following, engineers of 
the Municipal Engineering depart- 
ment elaborated on the different sys- 
tems operated by the Commission. The 
second afternoon was devoted to dis- 
cussion of plans worked out for sales 
promotion. The addresses on this 
phase of the Commission’s work are 
covered in this and the following is- 
sues of The Bulletin as also A.M.E.U. 
papers and reports. 

The 1939 Summer Convention of 
the two associations will be held at 
the Chateau Laurier, Ottawa, on July 
Ath and 5th. 


% oe my ty 


O.M.E.A. 


The election of Officers of the On- 
tario Municipal Electric Association 
for the year 1939 gave the following 
results :— 

Honorary President — Dr. T. H. 
Hogg, Chairman, H.E.P.C. of Ontario, 
Toronto. 
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Honorary Vice-Presidents—F. C. 
Elliott, Ingersoll; T. A. McFarland, 
London; David Hurrie, Midland and 
Joseph Gibbons, Toronto. 

President — Gordon S. Matthews, 
Peterborough. 

Vice-Presidents— 

District No. 1—W. R. Strike, Bow- 
manville. 

District No. 2—John Kalte, Han- 
over. 

District No. $—J. kh... Irwin, Kort 
William. 

District No. 
K.C., Toronto. 

District No. 5—Dr. W. J. Chapman, 
St. Catharines. 

District No. 6—E. L. Box, Seaforth. 


4—K.. A. Christie, 


District No. 7 — James Kirby, 
Strathroy. 

District No. 8—G. N. Galloway, 
Sarnia. 


District Directors— 

District No. 1 — James Halliday, 
Kingston and W. D. Boddy, Oshawa. 

District No. 2—R. D. Boyse, Allis- 
ton and W. V. Brown, Meaford. 

District No. 3—Grenville Walsh, 
Port Arthur and S. Ashton, Port 
Arthur. 

District No. 4—E. W. McCulloch, 
Brampton and E. W. Grant, New Tor- 
onto. 

District No. 5—Keith Macleod, 
Stamford Centre and Dr. J. S. Boyd, 
Simcoe. 

District No. 6—(2 to be elected). 

District No. 7—J. B. Hay, London, 
and B. N. Downing, Beachville. 

District No. 8—Garnet Edwards, 
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Windsor and F. A. Fitzgerald, Pet- 


rolia. 
* * * * 


A.M. E. U. 


Officers of the Association of Muni- 
cipal Electrical Utilities elected for 
the year 1939 are as follows :— 

President—G. E. Chase, Bowman- 
ville. 

Vice-President — A. B. Manson, 
Stratford. 

Secretary — S. R. A. Clement, 
H.E.P.C. of Ontario, Toronto. 

Treasurer—sS. E. Preston, H.E.P.C. 
of Ontario, Toronto. 

Directors (from the membership at 
large) —W. R. Catton, Brantford; J. 
W. Peart, St. Thomas; P. B. Yates, 
St. Catharines. 

District Directors— 

Niagara District—H. R. Hatcher, 
Galt. 

Central District—O. H. Scott, Belle- 
ville. 

Georgian Bay District—C. E. 
Brown, Meaford. 

Eastern District—A. L. Farquhar- 
son, Brockville. 

_ Northern District—R. B. Chandler, 
Port Arthur. 

The standing committees for the 
year were drafted at a meeting of the 
Executive Committee held during the 
convention as follows: 

Papers Committee—J. W. Peart, St. 
Thomas, Chairman; E. V. Buchanan, 
London; A. W. Bradt, Hamilton; C. 
KE. Schwenger, Toronto; R. M. Love, 
Canadian General Electric Co., Tor- 
onto; C. W. Hookway, Canadian West- 
inghouse Co., Toronto; J. J. Jeffery 
and M. J. McHenry, H.E.P.C. of On- 
tario, Toronto. 


Convention Committee—A. B. Man- 
son, Stratford, Chairman; S. W. Can- 
niff, Ottawa; J. E. B. Phelps, Sarnia; 
O. H. Scott, Belleville; F. Mahoney, 
Canadian General Electric Co., Tor- 
onto; E. G. McCracken, Sangamo 
Electric Co., Toronto; W. R. Green- 
shields, Canada Wire and Cable Co., 
Toronto; G. F. Drewry and B. Mul- 
holland, H.E.P.C. of Ontario, Toronto. 


Regulations and Standards Com- 
mittee—C. E. Brown, Meaford, Chair- 
man; S. W. Canniff, Ottawa; M W. 
Rogers, Carleton Place; F. D. Hub- 
bell, Windsor; F. W. Peasnell, Tor- 
onto; R. L. Dobbin, Peterborough; J. 
Eckersley, Toronto; A. G. Hall, 
H.E.P.C. of Ontario, Toronto. 


Committee on Accident Prevention 
and Health Promotion—P. E. Yates, 
St. Catharines, Chairman; J. E. B. 
Phelps, Sarnia; C. E. Schwenger, Tor- 
onto; J. W. Peart, St. Thomas; R. 
Harrison, Scarborough Twp.; V. A. 
McKillop, London; F. D. Hubbell, 
Windsor; R. L. Dobbin,  Peter- 
borough; A. B. Manson, Stratford; R. 
J. Smith, Perth; B. Mulholland, V. 
A. Beacock and Wills Maclachlan, 
H.E.P.C. of Ontario, Toronto. 


Merchandising Committee — O. H. 
Scott, Belleville, Chairman; R. W. 
Turner, Hamilton; A. W. J. Stewart, 
Toronto; F. S. Rhoads, Windsor; E. 
Parsons, Sarnia; R. 8. Reynolds, Chat- 
ham; F. Wilkinson, London; N. Rob- 
inson, Stratford; O. C. Thal, Kitch- 
ener; H. R. Hatcher, Galt; S. W. 
Canniff, Ottawa; M. J. McHenry, G. 
J. Mickler and W. C. Dymond, 
H.E.P.C. of Ontario, Toronto. 


Rates Committee — W. R. Catton, 
Brantford, Chairman; A. B. Manson, 
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Stratford; G. E. Chase, Bowmanville; 

PP. B. Yates, St. Catharines; O. H. 
Scott, Belleville; O. M. Perry, Wind- 
sor; R. S. Reynolds, Chatham; T. R. 
C. Flint and F. W. Peasnell, Toronto; 
R. B. Chandler, Port Arthur; J. J. 
Jeffery, G. F. Drewry and S. R. A. 
Clement, H.E.P.C. of Ontario, Tor- 
onto. 

Committee on Accounting and Office 
Administration—H. R. Hatcher, Galt, 
Chairman; George Appleton, Toronto, 
Vice-Chairman; T. W. Houtby, Wel- 
land; A. B. Manson, Stratford; J..A. 
Hammond, Hamilton; W. E. Wal- 
lace, Windsor; M. A. Gough, East 
York Twp.; J. W. Bayliss, Niagara 
Falls; C. W. Eastwood, London; P. E. 
Battram, Sarnia; R. 8. King, Midland; 
W. M. Salter, Barrie; R. C. Parker, 
Penetanguishene; M. W. Rogers, 
Carleton Place; H. Clegg, Peter- 
borough; A. D. Nelson, Kingston; A. 
L. Farquharson, Brockville; O. H. 
Scott, Belleville; Thos. Merritt, Ot- 
tawa; R. H. Martindale, Sudbury; R. 
M. Bond, H.E.P.C. of Ontario, 
Toronto. 


Auditors—H. P. L. Hillman, Tor- 
onto and W. G.. Pierdon, H.E.P.C. of 
Ontario, Toronto. 


Report of the Committee 
on Accounting and Office 
Administration 


The Committee held three meetings 
during the year for the purpose of 
transacting the general business of 
the Committee. These meetings were 
well attended and considerable inter- 
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est was in evidence in respect to the 
affairs of the Committee. 


In addition the following special | 
meetings were called under the direc- 
tion of the Committee: 


(1) A Breakfast Meeting on 9th 
February, 1938, at which some 78 rep- 
resentatives of the Municipalities and 
Office Equipment Companies were 
present. The meeting took the form 
of a round table discussion on the 
general theme of “Consumers’ Rela- 
tions.” A talking picture was also 
presented by the Dictaphone Company 
to illustrate the use of the Dictaphone 
in business. 


(2) A Breakfast Meeting held at 
Bigwin Inn on July 6, 1938, at which 
forty representatives were present. 
This meeting was addressed by Mr. 
Austin H. Carr, C.A., Auditor, Cana- 
dian Chartered Accountant on the 
subject “Progress in Accounting’’. 


(8) A Regional Meeting was held 
at Brockville on 21st September, 1938, 
at which forty representatives from 
the Eastern section were present 
along with representatives of Equip- 
ment Manufacturing Companies. This 
meeting was held for the purpose of 
giving those in attendance an oppor- 


tunity of discussing accounting 
methods and viewing up-to-date office 
equipment. The Brockville Public 


Utilities Commission very- kindly 
acted as hosts at luncheon at the 
Revere Hotel. 


(4) A Regional Meeting was held 
at the Hotel London, London, On- 
tario, on October 26, 1938, at which 
some eighty-six representatives of 

(Continued on page 64) 
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Hydro Lamp Window Dressing 


Contest Awards 
Class 2 


The Class 2 awards in the 1938 and interest to Class 1 entries. They 
Annual Hydro Lamp Window Dressing’ certainly helped to sell Hydro Long 
Contest shown herewith are from the Life Lamps. 

Hydro Shops located in the smaller 


ay : Opposite—Second Prize, Class 2, 
Cities. As in the past, these displays ie ‘ as 


Chatham Public Utilities 


are equal in excellence of arrangement Commission 
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Tie First Prize, Class 2, Belleville Public Utilities Commission. 
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| Lamps rob you 
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Above — Tie Third Prize, 
Class 2, Stratford Public 
Utilities Commission. 


\ 


Right—Tie Third Prize, Class 
2, Sarnia Hydro-Electric 
Commission. 
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(Continued from page 61) 
Municipalities in the Western section 
and Office Equipment Companies were 
present. This meeting was also held 
for the purpose of giving the Munici- 
pal representatives the opportunity of 
discussing accounting methods and 
seeing up-to-date office equipment 
demonstrated. 

Both of the Regional Meetings were 
addressed by Municipal representa- 
tives and members of the staff of the 
Municipal Accounting department in 
Toronto. 

During the year the Committee has 
seen fit to set up sub-committees as 
follows :— 


(1) Customer Relations and Pub- 
licaty—under the Chairmanship of Mr. 
W. E. Wallace, Windsor. 


(2) Collections and Co-operative 
Methods—under the Chairmanship of 
Mr. M. A: Gough, East York Town- 
ship. 

(3) Legislation—under the Chair- 
manship of Mr. W. G. Henderson, Co- 
bourg. 

(4) Committee on Revision of 
Standard Accounting Manual—under 
the Chairmanship of Mr. George Ap- 
pleton, Toronto. 


These sub-committees will all report 
to the next meeting of the Standing 
Committee to be held during the Win- 
ter Convention, 1939. 


The Committee has adopted the pol- 
icy of holding at least two Regional 
Meetings per annum for the purpose 
of giving opportunity to the Munici- 
palities interested to discuss account- 
ing methods and procedure and to 
provide the means of displaying up- 


to-date office equipment from time to 
time. It is felt that in this way the 
Committee will reach a larger num- 
ber of those directly concerned in 
matters of accounting than at the 
regular Convention meetings. 

The feasibility of introducing a 
plan to provide facilities for Account- 
ing Education to members of the 
staffs of the Municipalities is being 
considered. It is thought that such a 
plan if put into operation would not 
only tend to make the employees more 
efficient in their work but would also 
give them a higher standing in re- 
spect to general accounting informa- 
tion and would enable them to im- 
prove their positions as the occasion 
was presented. It is hoped that this 
plan can be worked out with the co- 
operation of the Department of Edu- 
cation of the Province of Ontario and 
the Employees Relations Department 
—H.E.P.C. 


The Committee has also established 
a clearing house for the filing of in- 
formation for the municipalities in re- 
spect to used office equipment. This 
will-no doubt prove to be quite useful 
to the Municipalities. 


(Sgd.) W. G. HENDERSON, 
Chairnan. 


% * % * 


Report of the Committee 
on Accident Prevention 
and Health Promotion 


During the past year the members 
of this committee have had no meet- 
ings but each member of the com- 
mittee has been circularized, asking 
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for suggestions for the continued ac- 
tivities of the committee. On the 
basis of reports received, the com- 
mittee would make the following sug- 
gestions: 

All members of the Executive of 
the Electrical Employers Association 
who are also members of the A.M.E.U. 
should be members of the Committee 
on Accident Prevention and Health 
Promotion. The work of this com- 
mittee ties in so closely with the 
accident prevention work of the Elec- 
trical Employers Association that the 
membership should be identical inso- 
far as this is possible for our Asso- 
ciation. 

As Chairman of the committee and 
a member of the Executive of the 
Electrical Employers Association, ar- 
rangements have been made again 
this year for a dinner meeting of all 
those members of the Association 
who are actively interested in acci- 
dent prevention work. This con- 
tinues the policy of holding these din- 
ner meetings established during the 
last few years. It is the desire of 
your committee to secure the wishes 
of the Association regarding these 
meetings. 

The committee is pleased to report 
that the successful work of the Elec- 
trical Employers Association has 
been recognized by the Workmen’s 
Compensation Board. This recog- 
nition consists of the approval by the 
Board of the budget requested by the 
Executive of the Electrical Employ- 
ers Association, and complies with 
the request of the Association that 
the Electrical Employers Association 
be allowed to continue its work inde- 
pendently and not as a branch of the 
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Canadian Manufacturers’ Association, 
which had been suggested. 


From reports received we would 
suggest that greater stress be now 
placed on the prevention of accidents 
due to automotive traffic on the high- 
ways. The employees of the elec- 
trical system working on the borders 
of the highways should be more care- 
fully protected. Greater care should 
also be exercised in the transportation 
of the line crews from place to place. 
This type of accident is increasing 
and should be given greater attention. 


One suggestion of the committee 
which might be of great value is that 
an effort should be made in the small- 
er municipalities to form groups of 
citizens who might be trained in arti- 
ficial respiration. In so many of the 
smaller municipalities where the 
electrical staff is too small to success- 
fully carry out the work required in 
case of electric shock, drowning or 
gas poisoning, it should be possible to 
call on these citizens for immediate 
help in case of accident. Where the 
electrical staff is small, composed pos- 
sibly of two or three men, or less, 
there may be little danger of acci- 
dents due to electrical work. But 
there is always the possibility that 
the electrical staff, augmented by 
citizens, might reduce the annual loss 
of the youth of the province due to 
drowning accidents. It is the sug- 
gestion of your committee that if the 
Association approves, that more at- 
tention be given to this phase of acci- 
dent prevention work. 

P. B. YATES, 
Chairman. 
* * ¥* * 
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Report of the Merchan- 
dising Committee 


The Merchandising Committee held 
two meetings in Toronto during the 
year to consider various problems in 
connection with Sales Promotion Cam- 
paigns which have been conducted in 
the past, and which it is contemplated 
to conduct in the Hydro municipalities 
in the future, also to obtain new ideas 
from Hydro municipalities on how 
these campaigns should be conducted. 


To these meetings were invited rep- 
resentatives from some of the munici- 
palities not represented on the com- 
mittee to obtain the benefit of their 
experience in merchandising matters 
and to discuss with them various 
campaigns for which plans were being 
formulated. 


The committee considered various 
phases of the Electric Range Cam- 
paign, the Lighting Campaign and the 
Water Heater Campaign as carried on 
by the Commission during the past 
three or four years, and the consensus 
of opinion among those present was 
that all three campaigns should be 
pushed with new vigor during the 
coming fiscal year. 


In connection with the Range Cam- 
paign, endorsation was’ given to the 
policy of extending a $3.00 advertising 
allowance to dealers to help them ad- 
vertise and push the sale of electric 
ranges, and the following resolution 
was adopted at the latest meeting: 

“That the payment of the $3.00 al- 
lowance to dealers for each new elec- 
tric range sold be continued.” 


It was also agreed that the policy 
of installing 3-wire services, either 


wholly or partly free, for purchasers 
of new electric ranges was a sound 
policy and one to be recommended to 
all Hydro municipalities for their 
adoption. The following resolution 
supported this recommendation: 


“That the policy of installing free 
3-wire services be recommended to all 
Hydro municipalities, local conditions 
to govern the set-up.” 

The forms of advertising which the 
Commission has been providing for 
the municipalities and dealers for 
range promotion and water heater ad- 
vertising were reviewed, and it was 
recommended that this type of as- 
sistance to promote electric cooking 
and water heating be continued and 
that the municipalities and dealers be 
furnished with more and more di- 
versified advertisements than in the 
past and with more frequent distri- 
bution of display material. 


A suggestion that Hydro munici- 
palities might finance electric ranges 
and other appliances through a finance 
corporation organized by Hydro mu- 
nicipalities was considered by the 
committee; it was decided, however, 
that such a plan would not be prac- 
tical, and it was recommended that 
the present set-up, whereby municipal 
Hydro systems finance ranges and 
other appliances for their dealers and 
for their consumers, be promoted 
among other Hydro municipalities to 
make the practice more universal. 


The subject of low priced electric 
ranges received considerable atten- 
tion. It was agreed that there is a 
decided need for a lower priced range 
to satisfy the requirements of cus- 
tomers who are unable to pay for a 
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‘more expensive article. It was also 
pointed out that if such a range were 
placed on the market by all manufac- 
turers, a large number of customers 
not now being served would purchase 
electric cooking equipment. 


Attention was drawn to the policy 
being adopted by gas companies in 
bringing out a new low priced, high 
quality gas stove. It was also inti- 
mated that it is necessary for the elec- 
trical industry to face very keen com- 
petition from this source. 

Several representatives outlined 
their experiences with one or two 
styles of low priced ranges which are 
on the market at the present time, and 
a proposal was made that the Sales 
Promotion Department of the Com- 
mission promote the production of low 
priced ranges by all manufacturers. 
This proposal was amended, however, 
and the following resolution adopted: 

“That the low priced range situa- 
tion be left as it is at present, and 
that all Hydro municipalities be noti- 
fied of the prices on existing low 
priced ranges, pointing out the oppor- 
tunities for purchasing a good low 
priced range.” 

In discussing the results to be ob- 
tained in carrying on campaigns of 
all kinds it was agreed that quotas 
should be established for each mu- 
nicipality as objectives for 1939 cam- 
paign efforts, and it was recommend- 
ed that the Sales Promotion Depart- 
ment of the Commission assist the 
municipalities in arriving at these 
quotas. 

In connection with the Water 
Heater Campaign, it was suggested 
that trained field men should be pro- 
vided by the H.E.P.C. for the smaller 
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municipalities to enable them to sell 
water heaters satisfactorily in the 
same way as lighting specialists are 
provided to sell lighting. The Com- 
mittee is of the opinion that a great 
many more heaters could be sold in 
Hydro municipalities than at the 
present time if such an arrangement 
could be made. 

The question of adding a free 3- 
kilowatt circulating type heater to our 
present set-up was considered by the 
committee. It was learned that in a 
great many instances a circulation 
type heater is more satisfactory for 
the small user than a flat rate heater 
would be. It was also mentioned that 
in Windsor such heaters and wiring 
are provided free, the customer pay- 
ing for plumbing and tank insulation, 
if the latter is desired, and due to the 
peculiar conditions which exist in 
Windsor, mainly, gas competition, 
varying water temperatures. win- 
ter and summer, and unemployment, 
the customers write their own ticket 
for water heater costs, and whereas 
flat rate heaters have been removed 
in large numbers, due to these condi- 
tions, the 3 kilowatt circulating type 
heaters are remaining in service. 


The matter of controlling water 
heaters and charging for water heater 
service, where control is exercised, 
was also considered by the committee. 
The conditions under which water 
heaters are controlled at the present 
time in some municipalities and how 
they are to be controlled in the future 
received some attention. Several sug- 
gestions were made for the treatment 
of customers whose heaters are cut 
off during the peak periods. It was 
proposed that a discount be allowed, 


68 foe abu EEasIN 


HII! THE HyDRO-ELECTRIC POWER COMMISSION OF ONTARIO IIisiititimuisistntartttmirtiiimiiis 


or that larger sized heaters than 
necessary with uncontrolled service be 
installed and that the rates for con- 
trolled heaters be adjusted to take 
care of the cut-off period. It was 
agreed that wherever discounts or 
lower rates are established local con- 
ditions should govern these rates or 
discounts. 

The general recommendations of 
the committee made at their spring 
meeting were embodied in the plans 
for the 1938 range, lighting and water 
heater campaigns, and at the fall 
meeting, after a general discussion 
on matters pertaining to the afore- 
mentioned campaigns, M. J. McHenry, 
Director of Sales Promotion of the 
H.E.P.C., described in detail the or- 
ganization which is being set up by 
the Commission to carry on sales pro- 
motion work in the Hydro municipal- 
ities, outlining at the same time the 
program which is being developed for 
all sales promotion activities. 

The committee was assured that 
their recommendations with respect 
to range campaigns, water heaters 
and lighting, would be given every 
consideration in planning all the Com- 
mission’s future sales promotion ac- 
tivities. 

Following this discourse the. com- 
mittee urged that the information im- 
parted to the committee be given to 
both A.M.E.U. and O.M.E.A. dele- 
gates to the convention, and it was 
accordingly arranged that part of the 
session on Wednesday afternoon be 
set aside for this purpose, so that it 
will not be necessary to enlarge at 
this time on the organization or the 
activities which are being planned. 

G. G. Cousins presented an outline 


of the plans which are being laid for 
carrying on a commercial lighting 
survey in all Hydro municipalities. 
Mr. Cousins described the method by 
which the present lighting staff of the 
Commission have been operating dur- 
ing the past 6 or 8 months, and the 
results which have been achieved, 
and pointed out that there is a big 
field for sales promotion in the indus- 
trial and commercial lighting field, 
but that its development depends upon 
the co-operation which all branches 
of the industry give to sales promo- 
tion effort. 

G. W. Hague, MacLaren Advertis- 
ing Company, outlined a plan for the 
promotion of a Sales Demonstration 
Week in many Hydro municipalities 
early in 1939. 

The details of both of these activ- 
ities will be fully described at the 
meeting tomorrow afternoon. 

It was suggested to the committee 
that The Hydro-Electric Power Com- 
mission be urged to impress upon all 
Hydro municipalities the necessity 
for sales promotion work; that they 
endorse the policy of merchandising 
by Hydro municipalities and that 
they urge all commissioners in Hydro 
municipalities to take a keen interest 
in building up the load by promotion 
and other means at their disposal, and 
the following resolution was adopted: 

“That the H.E.P.C. advise Hydro 
municipalities before the convention 
of the formation of a Sales Promotion 
Department and of the plans being 
laid, so that they can come to the 
convention prepared to discuss the 
matter.” 

A. W. BRADT, 
Chairman. 
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A Presentation of the Sales Promotion Programme of the 
Hydro-Electric Power Commission of Ontario 


By M. J. McHenry, Director, Assisted by other Members of the Sales 
Promotion Department, H.E.P.C. of Ontario, G. W. Hague, 
Vice-President, MacLaren Advertising Company, 

Limited, Toronto, and J. W. Welch, Director 
of Sales Promotion, Edison General 
Electric Company, Chicago 


Mr. M. J. McHenry 
E have been granted the 
opportunity, which we ap- 
preciate, of presenting to 
you this afternoon, infor- 
mation about the Sales Promotion De- 
partment of the Hydro-Electric 
Power Commission of Ontario, and 
something of the organization and 
campaigns which we are planning to 
develop during the course of the pres- 
ent year. 
Time does not permit us to present 
a complete picture of the sales pro- 
motional effort which is being plan- 
ned for this year, but we will en- 
deavour to cover the highlights of the 
picture. Our program is designed 


Presented to the Ontario Municipal Electric 
Association and the Association of Municipal Elec- 
trical Utilities at Toronto, February 8, 1939. 
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for the benefit of the Hydro-Electric 
Power Commission of Ontario, and 
on behalf of the municipal enter- 
prises and utilities in the province. 
It is likewise of much interest to. the, 
electrical industry as a whole. 

Almost any other industry with 
which we are familiar today can 
point to the success which it has 
attained as being the result of a genu- 
ine, a sincere and a well planned and 
well operated sales promotion pro- 
gram. Therefore, why not the elec- 
tric industry? 

The Hydro municipalities and utili- 
ties in this province are ideally situ- 
ated. Through the course of years, 
during which time the outstanding 
and widespread system of Hydro has 
grown, they have been successful in 
providing for the people of Ontario 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


very vital necessities in the form of 
electrical services which are denied 
to a great many sections of the people 
in other parts of Canada, and in 
other parts of this continent. 

Yesterday afternoon, the rate sys- 
tem of the Hydro was amply and 
clearly dealt with, and comparative 
figures given. Further, the informa- 
tion given to you in respect to the 
extent of the growth of the Hydro 
system throughout this province was 
shown. 

The low Hydro rates which are in 
use provide a foundation for opti- 
mism in the promotion of the whole 
electrical industry, and to provide 
additional benefits to the people of 


to improve the standards of living, 
and to add materially to the joy and 
comfort of living by promoting the 
use of electricity and popularizing 
the devices which operate by means 
of electric current. 

There are three essential factors 
in respect to Sales Promotion. First, 
every representative of a Hydro 
municipality will surely agree that 
it is a fundamental duty of not only 
the Hydro-Electric Power Commis- 
sion of Ontario, but of every Hydro 
municipality not only to provide for 
the people of this province the availa- 
bility for use of electricity, but also 
to provide them with the information 
which will enable them to understand 
its use, and to make the most of it in 
their homes, in their stores, and in 
their factories. These ideas form 
the basis of the program which will 
be discussed today. 

This department was inaugurated 
last fall, and is in the process of or- 
ganization at the present time. 

It will be our endeavour this after- 
noon to lay before you some of the 
plans already formulated, of the or- 
ganization, how it will operate in the 
field so that you may have such know- 
ledge as will enable you to co-operate 
with the Sales Promotion Department 
of the Commission to the greatest 
possible extent. 
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Permit me to stress, however, that 
the promotion of our industry, the 
promotion of the Hydro system itself 
and increase in its load and the ef- 
fective dissemination of information 
pertaining to the uses of its product, 
can only be attained with maximum 
efficiency by a whole-hearted co- 
operation between the Hydro-Electric 
Power Commission and the constitu- 
ent municipal systems, and by sincere 
co-operation of the whole electrical 
industry. 

Any Sales Promotion program na- 
turally divides itself into two main 
sections, first, advertising; second, 
field promotion. Advertising will be 
dealt with first, and the main points 
of this section outlined. 

It is not generally possible from an 
economic or other angle, for the 
Hydro-Electric Power Commission to 
have a widespread provincial adver- 
tising campaign in the daily press. 
There are something like 27 daily 
newspapers in the Province of On- 
tario, and I believe something over 
380 weekly newspapers as well. It 
will be appreciated that any attempt 
to carry space in the daily and week- 
ly press by the Ontario Commission 
is an economic burden which cannot 
be undertaken. 

Further, it has the disadvantage 
that it would not be as effective in 
municipalities as would the same, or 
even less amount of advertising done 
by the local utility. In general, there- 
fore, such advertising becomes a part 
of the program of the municipal sys- 
tem who will have the assistance and 
co-operation of the Sales Promotion 
Department in supplying copy, cuts, 
etc. 
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Our advertising has been designed 
to carry a message to every section 
of business in the province. To meet 
this, it has been sectionalized into 
four schedules. The first of these 
sections is called Institutional Adver- 
tising. This is a general type which 
has as its object to disseminate gen- 
eral information and knowledge of 
the Hydro system, and to create a 
generous attitude of good will. 

This Institutional Advertising will 
use aS media such papers as the Fi- 
nancial Post, the Monetary Times, 
the Northern Miner, Gold, Canadian 
Business, Canadian News and other 
papers of similar type. A schedule 
has been set up which will provide a 
consistent and continuous use of 
these papers. 

Another phase of this Institutional 
advertising is being carried out by 
means of a radio program. This went 
on the air for the first time last 
Thursday evening, February 2nd, at 
eight o’clock, on a chain of stations 
from Ottawa to Windsor. This radio 
program was publicized by newspaper 
advertising and through display cards 
forwarded to all municipal systems 
and electrical dealers. 


If this program is to have full 
value, it is necessary that the listen- 
ing audience be as large as possible, 
and we suggested to the municipali- 
ties that they advertise this in their 
local press, by imprint on their light- 
ing bills, and in every possible way. 
The program is a pleasing one. We 
have had many favourable comments 
on it already, and I think you will 
find that the commercials on this 
program will be productive of much 
good. We are entering the homes of 
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the province in the cities and towns, 
and on the farm, and telling our 
story, with respect to lighting, dom- 
estic appliances, and Hydro devices 
generally. 

A second type of our advertising 
is known as Commercial and Indus- 
trial. Here, we are seeking to carry 
a message to the retail trade through- 
out the province, and to industry 
generally. 

The media chosen are such maga- 
zines as The Retail Grocer, The 
Canadian Grocer, The Baker and the 
Canadian Hotel Review, the Drug 
Trading, and other magazines reach- 
ing various other retailers through- 
out the province. 

Here, we can tell the advantages 
of better lighting, commercial cook- 
ing, commercial refrigeration and air 
conditioning, all of which factors 
improve the conditions for the retail 
merchants. 

Industrially, such magazines as 
the Textile Journal, Industrial Can- 
ada, and other magazines of this type, 
enable us to reach the industry of 
the province. 

The next advertising group is that 
directed to the electrical trade and 
technical men. Here we reach the 
dealer section of our own industry, 
with the thought in mind that by 
helping them and stimulating their 
efforts, We will produce greater re- 
sults for ourselves. The magazines 
chosen reach the electrical dealer, 
the contractor dealer, the hardware 
merchant and other people who are 
selling electrical equipment for use 
in the home. 

An interesting type of advertising 
is that which we are doing in con- 


nection with the Hydro long-life 
lamp. A schedule has been set up 
using most of the daily papers in the 
province. In addition, we have pre- 
pared ready-to-run ads. for the muni- 
cipalities’ use, and hope that they 
will supplement our advertising 
generously. 

The last section of our advertising 
is planned to use the farm papers, 
and directed to the rural areas. This 
will be referred to in more detail 
later in the afternoon. 

I have given a brief picture of the 
advertising which we plan to carry 
out on your behalf, and on behalf of 
the Commission during the course of 
the present year. 

Advertising, however, is only one 
feature of promotional work. It is 
necessary to place in the field a pro- 
motional staff which will work for 
and with the municipal utilities, and 
assist in organizing campaigns of a 
promotional nature. 

This organization is under way at 
the present time, and about seventy 
per cent completed. The accompany- 
ing chart indicates in some detail the 
organization which has been planned. 

The province has been divided 
into four sections, parallelling simi- 
lar divisions in the Municipal De- 
partment. The municipal engineers 
have in the past carried out consid- 
erable worthwhile promotion work, 
and they are vitally interested in 
such an endeavour. It is essential 
that the Sales Promotion Depart- 
ment and the Municipal Department 
work co-operatively in a promotion 
program, and with the municipal sys- 
tems. 

The Niagara system has been divid- 
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Organization chart of field staff of the Sales Promotion Department. 


ed into two main territories, Niagara 
West and Niagara East, following 
similar division by the Municipal De- 
partment. In addition, there is the 
Eastern Ontario section, and a 
fourth, consisting of the Georgian 
Bay and Thunder Bay system. 

In charge of Sales Promotion in 
each of these territories there is a 
Field Advisor, who will direct the 
efforts of the promotional men in 
such area, and under each of these 
Field Advisors are provided men to 
carry out the various features of pro- 
motional work. 

Such features divide into three 
main classifications, domestic and 
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rural applications, lighting applica- 
tions (commercial, industrial and 
home lighting), and industry applica- 
tions, or industrial engineering. 

In each classification, specialized 
field men will operate under the direc- 
tion of the Field Advisor. 

To supplement these men in the 
field, there are three specialists in 
each of these technical classifications, 
that is, a specialist in domestic and 
rural applications, a specialist in com- 
mercial and industral applications, and 
a specialist in lighting. These men 
will initiate sales promotional methods 
for field men, and advise on specific 
technical propositions. 
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Under the Lighting Specialist, 
there is a lighting service section, 
Which will prepare and send out 
lighting reports based on the infor- 
mation sent in by the field men. The 
lighting operation will be discussed 
in more detail later by Mr. Cousins. 

The brief explanation I have given, 
will, I trust, demonstrate to you that 
we are putting man-power into the 
field to obtain the greatest possible 
results. 

At this point, I would like to intro- 
duce (although he really needs no 
introduction to this audience) Mr. G. 
J. Mickler, Assistant Director of the 
Sales Promotion Department, who 
has an interesting story in respect 
to our rural program. 

Mr. G. J. Mickler 

Since the inception of Hydro, con- 
tinuous efforts have been exerted to 
electrify farms throughout the prov- 
ince, and at the present time, the 
greater part of old Ontario has been 
divided up into Rural Power Dis- 
tricts, or areas where conditions 
make it possible to reach a large part 
of the farmers located in these terri- 
tories. Rural power districts have 
also been created at the Eastern end 
of lake Nipissing, and in the Thunder 
Bay district, surrounding Fort Wil- 
liam-and Port Arthur: 

Based on a survey which was made 
some time ago, it is estimated that 
on the basis of three customers per 
mile, there are approximately 75,000 
standard or large size farms which 
can be served with electricity. With 
the change in requirements to two 
per mile, it is estimated that an ad- 
ditional 25,000 to 30,000 farms will 
come within reach of our rural dis- 


tribution systems. At the end of 
1938, the Commission was supplying 
power to approximately 46,000 of 
these potential users. At the rate at 
which new customers are being added 
each year, it is estimated that most 
of the farmers within reach, will be 
served within the next five or ten 
years. 

The building of distribution sys- 
tems in rural areas makes it possible 
to reach also a large number of small 
villages, hamlets and isolated inhabi- 
tants who would otherwise be with- 
out electric service, and in the areas 
served by the Commission a total of 
approximately 53,000 of these cus- 
tomers were supplied with Hydro 
service at the end of 1938, and while 
no accurate record is available of the 
numbers of these so-called hamlet 
consumers who can still be economic- 
ally served, it is safe to say that 
within the next five or ten years a 
fairly large number of new consum- 
ers in this class will be added to our 
systems. 

There are 177 operating rural 
power districts, supplying approxi- 
mately 100,000 customers of all class- 
es in 378 townships and 96 police vil- 
lages, and these customers are served 
over networks of rural primary lines 
aggregating more than 15,500 miles. 

The extent to which Hydro service 
is being developed is revealed in the 
following table (Table No. 1), which 
shows the number of hamlet and 
farm customers served at the end of 
1937, those added to our lines in 
1938, and the prospects for new cus- 
tomers for 1939 in each of the sys- 
tems operated by the Commission. 

It is apparent from the figures 
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ss = = weer 2 shown above that the additions to 
Be leseriont tet oa ~ our customer list during the past 
2 a al year and prospects for the present 
o year make up a sizeable total. Ex- 
8 FE % 3 ve 3 ERS R pressed in terms of a_ single com- 
We as : ; - ity 24,000 odd t Id 
a| & | ~ 4 ~ munity 24, odd customers wou 
as equal a city of approximately 120,000 
& SS eee Sliat lie: people, and when it is realized that 
e/|a8 a Ab rade oo all of these customers are starting 
S Soke = from scratch, insofar as electric 
equipment is concerned, the value of 
Bp SN eg eal PL the market for electrical equipment 
Solis wos ole. ae to which is created by these customers, 
Ex ee = can be appreciated. 
20 It is estimated that the average 
3 FE < < XN 3 = © o customer requires from $100.00 to 
A= & i wa oo $200.00 to wire his premises and that 
ts he should spend from $200.00 to 
| = plaeoerwreorla $300.00 on equipment before he can 
| f= ~ 8 = Cee ee e make use of Hydro, so that the im- 
| S mediate market during these two 
e | years, 1938, and 1939, would appear 
i | rigaglildsteexe tb to be between $8,000,000.00 and $12,- 
= 3 2 = ot ee pa porate = 000,000.00. 
lias ess = The extent to which rural. cus- 
ba tomers of the province have been 
3 E 3 S = = 53 38 S electrifying their homes and their 
MEP pert tar ie Js farms, is revealed in the following 
| § | table, No. 2, which shows the num- 
af Bee SHO M Nw | © ber of electrical appliances in the use 
3 = saSSearnt/a by Hydro Rural customers at the end 
he = eS ~ of 1937, and the saturation which 
———— has been reached for each. 
oe : Assuming that the customers who 
: are added each year represent a 
ae oe fair cross-section of average rural 
| Ae e : : customers, it can be estimated also 
| | 5 z gfe that their immediate requirements 
| : 2 ss 2 B = will be equal to the use which is be- 
§ oa > a e z ing made of Hydro service by cus- 
i 5 & g g 2 : tomers already being served, and a 
s & ES = a = study of the figures of Table No. 2 
See 8c = a 2 will give some idea of the market 
5 3 8 é = ss which really prevails for all types of 
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TABLE NO. 2 


No. of 
Appliances 
In the Home 
Electric 
Ratiee Aas Fee oe 4,992 
HotaPlate wre eee 9,600 
WASHERS 3 tee ee 18,599 
Vacuum Cleaner oieccnccccccccccsecsccses 5,365 
Water Heater 
CHIStCIVALE ure aere ces 993 
Water Heater 
(Metered) 3 2 781 
Grate her eae 340 
ATT Galen ee ne ooo 3,379 
Lroners-- 2 eee 402 
Trons' 2 25. Oe. a ey 30,142 
Refrigerators... 24355. 4,177 
Toasters. 5 er ee 20,642 
Radios ter ee ee ee 28,237 
Furnace: Blower 2244223: 678 
PUMIDS Fe er eee tes 
In the Barn 
Electric 
Motori.h ee ee i os 
PUD ce ee hae ig eae dee, 
SPAMS GTINGCTe ae ete cl crtgncs 
Milkinge=Machiness eed) Goes 
Milk? Cooler Get ene le, Ghote 
Cream SOD ATAlar ae eorin| io Diockoee 
GRUTN ge ey el, 
Inéubator tree 
Brooder. 05 ee |S! eS 
HOUR CG ankle ee easily) [he ee 
Water Heater, Fikroee =.) |) 
Water Heater; Meteor |) > Eee 
Air Gompresson jonas) au 
Battery Chargerh fee =| 6h: 
Miscellame@ous on..n....ccccscedsesneeeness 


eeerocweccoe 


Hamlet Consumers 


Farm Consumers — 


% of No. of % of 
Saturation | Appliances | Saturation 
11.26 6,462 16.97 
21.65 8,300 21.80 
41.94 21,909 57.54 
12.10 4,859 12.76 
2.24 1,281 3.36 
1.76 637 1.67 

77 288 15 
1.02 3,748 9.84 
91 459 1.21 
67.98 28,672 75.31 
9.42 3,786 9.94 
46.55 19,941 52.37 
63.68 26,090 68.52 
1.53 540 1.42 
Beas, 5,603 14.72 
Les 6,462 16.97 
is 4,939 12.97 
rhe 2,087 5.48 
Bi 986 2.59 
553 1.45 

aed.» 2,356 6.19 
Came 367 .96 
po ae 419 1.10 
ae 322 84 
idee 39 10 
ph dee. 55 14 
: 47 12 
Poe es 66 17 
ait 55 14 
et os 332 87 


electrical equipment for the kome 
and for farm use to bring saturation 
of new customers up to that of those 
already being served. 

Among 15,000 new farm customers, 
there is a ready market for approxi- 
mately: 

2,500 Electric Ranges 
3,000 zs Hotplates 


8,500 Electric Washing Machines 


2,000 =: Vacuum Cleaners 
750 2 Water Heaters 
1,500 . Air Heaters 
15,000 a Irons 
1,500 ‘ Refrigerators 
7,500 7% Toasters 
10,000 - Radios 
4,000 ‘f Pumps 
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2,000 Electric Motors 


800 * Grain Grinders 

500 se Milkers 

300 ‘sf Milk Coolers 
1,000 . Separators 


and innumerable other smaller ap- 
pliances, while among 9,000 hamlet 
customers there is a ready market 
fOr? 


1,000 Electric Ranges 


2,000 e Hotplates 

4,000 i. Washing Machines 

1,000 % Vacuum Cleaners 
400 s Water Heaters 
700 . Air Heaters 

9,000 : Irons 
900 as Refrigerators 

4,000 Toasters 

6,000 3 Radios. 


Referring again to Table No. 2, it 
is apparent that there are a large 
number of appliances, the use of 
which is far below what is actually 
necessary on the average farm of to- 
day. If we consider the farmer as an 
industrialist in competition with 
other farmers, we must realize that 
in order to compete successfully, he 
should equip his factory with every 
labor saving device at his disposal. 


Then, if we compare the use which 
is made of electrical equipment in 
the home among hamlet users in 
rural areas with that of urban cus- 
tomers, we will find that in many 
instances, the saturation in the rural 
communities is very much lower than 
that of the towns and cities, so that 
while there is an immediate market 
among new customers to produce 
normal saturation, there is also a 
possible market among existing and 
new customers to bring the level of 
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saturization up to the average in 
urban centres and beyond. . | 

One of the prime essentials in de- 
veloping a market such as this, is 
education and publicity, and in plan- 
ning our Rural Campaign arrange- 
ments are being made to convey to 
existing customers and prospects all 
the information possible on the use 
of electricity on the farm and in the 
home. Pamphlets will be prepared 
on adequate wiring and on lighting, 
electric cooking and on some of the 
larger pieces of farm equipment. Ar- 
rangements have been made with the 
principal farm magazines of the 
province to devote considerable edi- 
torial space in their magazines to the 
use of electricity among rural con- 
sumers. The Commission intends to 
support this editorial service with 
advertisements which will bring to 
our customers, and to prospects, es- 
sential information on the applica- 
tion of electricity to operations so 
necessary to rural dwellers. The 
Hydro Radio program will also be 
used to spread Hydro information to 
our rural consumers. 

The Commission is also equipping 
one or more travel shops with elec- 
trical equipment by means of which 
all types of electrical appliances will 
be demonstrated to large numbers of 


“rural users all over the province. 


These travel shops will be manned by 
crews capable of demonstrating the 
use of all types of equipment, and 
explaining the benefits of such use 
to those who seek this information. 
The travel shops will move from one 
rural power district to another, and 
to smaller municipalities, on a regu- 
lar schedule where the sales crews 
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will canvass prospects who have been 
developed from time to time, and con- 
duct cooking schools and demonstra- 
tions for the benefit of individuals 
or groups. These demonstrations 
will include entertainment suitable 
for the occasion. 


The Electric Range Campaign 
which has been carried on in the 
rural districts for the past two years 
will be continued, and the $20.00 al- 
lowances Which the Commission has 
been making to purchasers of new 
electric ranges in lieu of wiring, will 
be continued. The plan by which 
free water heaters will be installed for 
rural customers will also be carried 
on, and from time to time, other cam- 
paigns, embracing lighting and other 
farm equipment will be instituted, so 
that every opportunity will be given to 
rural customers to take advantage of 
the facilities which are provided in 
urban centres to become users of 
Hydro to the fullest possible extent. 


Facilities are now available to 
farmers to finance the purchase of 
wiring and electrical equipment for 
farm use through the medium of 
“The Rural Power District Loans 
Act” which has been in operation 
since 1931, and the plan by which 
new electric ranges are financed for 
all types of rural consumers, is being 
continued. 


The Commission is planning to co- 
operate with all branches of the elec- 
trical industry in every way possible, 
through cooking schools, demonstra- 
tions, fall fairs, and otherwise, to 
bring before our rural customers all 
of the information which they may 


desire to fully electrify their homes 
and farms. 


In order to familiarize the industry 
with our plans, a pamphlet has been 
issued for distribution to manufac- 
turers, jobbers, dealers and all rural 
offices. In this pamphlet, much of the 
information imparted above will ap- 
pear, as well as an outline of the 
Commission’s rural advertising and 
other promotional activities. 


Mr. McHenry 

I would like to add that this Rural 
Advertising Campaign pamphlet is 
available now for Hydro systems and 
rural power districts. Sales promo- 
tion work must incorporate cam- 
paigns from time to time if it is to 
engender enthusiasm and stimulate 
the industry to obtain full results. 
Several of these have been planned. 

The range campaign will be con- 
tinued this year. It is our intention 
to carry it along much the same lines 
as formerly, but we have added some 
new and interesting features. 


In the fiscal year ending October 
31, 1938, our records show that ap- 
proximately 9,200 new electric ranges 
were installed during that year in 
Ontario. This number is not com- 


‘plete, because a great many of them 


were not registered through the deal- 
ers, but probably there were approxi- 
mately 10,000 ranges installed. It is 
our objective for this present year, 
to establish a quota for the Province, 
and endeavour to set up a mark at 
which to shoot. Such quota is estab- 
lished at the figure of 13,000 electric 
ranges. 

Such quota will be broken down 
for each municipal system, and for 
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each rural power district, so that 
everybody will have a corresponding 
mark at which to shoot, and we hope 
with the united effort of all, we will 
attain that quota. 

In Range Campaign advertising, 
we have introduced some features 
this year which have been requested 
by various municipalities. A Hydro 
1939 Range campaign book is now 
being prepared, and will be forward- 
ed to you shortly. 

This range manual contains, in ad- 
dition to a general message, recom- 
mendations of the many things that 
municipal systems may do in order 
to promote actively, greater range 
business with the electrical dealer 
outlets, a recommendation to finance 
range sales, both for the Hydro shop 
and for all dealers, and a further re- 
commendation to supply either in 
whole or in part, the cost of range 
wiring and installation. It is also 
recommended that the municipalities 
carry on a local advertising cam- 
paign in the press with particular 
reference to range sales. 

The annual quota for ranges is 
given in this bulletin by sections of 
the province, and will be further am- 
plified with each municipality by the 
men of the Sales Promotion, who will 
provide the annual quotas for €ach 
Hydro system. 


A great portion of this range bul- 
letin is given up to illustrating the 
prepared advertisements which can 
be used by the municipalities for 
local advertising. We have endeav- 
oured to make these as attractive as 
possible, and mats and stereos of 
them can be supplied to all munici- 
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palities, free, on request. Some of the 
municipalities suggested that they 
would like to have cuts supplied which 
would enable them to prepare their 
own advertising, and this has been 
included in the range manual,. so 
that by ordering the necessary cuts, 
etc., any system can make up its own 
newspaper advertising: Many re- 
quests are received for feature 
stories in respect to electric cooking, 
electric kitchens, etc., and these are 
contained in the bulletin, and the 
necessary cuts can be obtained as 
required. 


As heretofore, an attractive piece 
of floor display material is illustrated 
in this bulletin, and will be supplied, 
free, on request, to the various muni- 
cipalities. We suggest that the Hy- 
dro systems not only use these on 
their own floors, but endeavour to 
get the dealers to use them. 

In previous years, a promotional 
allowance of $3.00 per range was 
paid. This allowance was paid to 
every dealer or Hydro shop that reg- 
istered with the Sales Promotion De- 
partment, the installation of a new 
range of 60 amperes capacity, or 
larger. This allowance will be con- 
tinued in the course of this year’s 
campaign and we will recommend 
that the amount obtained therefrom 
by the Hydro system or the local 
dealer, be used for the purpose for 
which it was intended, namely addi- 
tional promotional effort. We will not 
further enlarge on the range campaign 
at this time, as you will have the 
complete information through the 
range bulletin shortly. 

In our classifications of work in 
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the Sales Promotion Department, we 
have pointed out that lighting plays 
a prominent part. Daily, it is being 
brought to our attention that bet- 
ter lighting with its increased load, 
and additional revenue, particularly 
among commercial consumers, pre- 
sents a very worthwhile objective. 
At this morning’s session, a paper 
was presented, advancing many of 
the very valuable characteristics of 
this particular field of promotion. The 
Sales Promotion Department has pre- 
pared itself to assist the municipali- 
ties to foster this particular field as 
much as possible. Therefore, at this 
time, I take a great deal of pleasure in 
asking Mr. G. G. Cousins, our special- 
ist in lighting, to outline to you some 
of the operations of the lighting 
section of the Sales Promotion 
Department. 
(To be Continued) 


PS 
WINTER TROUBLE SHOOTING 


The odds that a Hydro repair crew 
may be required to work against is 
aptly illustrated in the following news 
item that appeared in a recent edition 
of The Evening Telegram of Toronto: 


BATTLE SNOWS FOR TWENTY MILES 
FIND TROUBLE SOMEONE ELSE’S 
“Meaford, March 2 (Special)— 

When a group of Euphrasia Township 

children decided to ‘play safe’ after 

finding a broken wire across the road, 
they caused an exciting day for the 


whole district and won themselves a 
holiday from school. 

“They had been warned repeatedly 
that any time they found a Hydro 
wire down they should keep clear of 
it and report immediately. 

“On their way to schood they dis- 
covered a wire trailing across the 
road. An insulator hung from one 
end. It barred the way to school, so 
they were doubly glad to obey instruc- 
tions. 

“Nearby farmers were told. They 
passed word to Meaford from whence 
the call went to district Hydro head- 
quarters at Owen Sound. A repair 
crew started for the scene and in the 
meantime the road was blocked to 
traffic. 

“The repair crew battled 20 miles 
through deep snow to the nearest 
point on the main highway, moved 
their equipment onto a sleigh and 
were drawn by horses for the last six 
miles. 

“Arriving weary and cold, they 
looked at the wire. ‘That’s a telephone 
wire—nothing to do with us,’ they 
said, and started the long journey 
home.” 

* * * * 

The children are to be commended 
for following instructions to keep 
away from wires they may see down 
and for reporting the same. They can- 
not be expected to judge between a 
dangerous Hydro wire and a harmless 
one belonging to some other service. 
—EDITOR. 
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Wire Mileage Map 


By W. R. Catton, Manager Hydro Department, Public 
Utilities Commission, Brantford 


(Presented to the Association of Municipal Electrical Utilities at Toronto, 
February 8, 1939) 


OUR system balance sheet 

will indicate total value of 

plant as Lands and Buildings, 

Sub-Station Equipment, Dis- 
tribution System Overhead and Un- 
derground, Transformers, Meters and 
Street Lighting. All of these items 
are comparatively simple to keep by 
records, except Distribution Over- 
head; Distribution Overhead consist- 
ing of poles, cross arms, hardware, 
wire, etc., covering every street in 
your municipality and many of the 
individual poles carrying every type 
of circuit. This mass of detail on a 
standard city map, quickly becomes a 
blur if the system is subject to con- 
tinual pole and wire changes. 

Our wire record, as the sample in- 
dicates, consists of a loose leaf 
binder containing sheets of a light 
blue block paper, 8 in. by 30 in. Each 
sheet will take care of a street 10,000 
ft. long. 


To compile such a record is quite a 
task, but once completed, is quite 
easy to maintain and keep up to date. 
As will be noted, each pole is num- 
bered—the nail type number being 
used. The length of pole is indicated 
and also the pole spacing. Finally, 
the totals of the individual pole 
spacings. The types of circuits in 
your municipality can be stamped in 
with a rubber stamp made up in one 
block. 
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The wire data is represented by 
three colours: red, 3-wire; yellow, 2- 
wire; and blue, 1l-wire. A small lead 
pencil mark placed at the junction of 
two wire sizes and also the size indi- 
cated with lead pencil is 
changed. 


easily 


The summary sheet, as you will 
note, is quite simple. All figures are 
in lead pencil because these figures 
change with wire change. The totals 
of wire size, length, weight, etc., is 
easily taken on an adding machine. 
The information covering cross arms, 
hardware insulators, etc., can be vis- 
ualized from the map. For instance, 
two lighting and two power primary 
circuits are indicated. This calls for 
two 6-pin arms with neutral on top 
of pole. A 6-pin arm takes care of 
the 220 and 550-volt power secondar- 
ies and a 4-pin arm will handle the 
lighting secondaries and series street 
lighting. 


We have found after a few years’ 
experience with this type of wire 
map, that it gives in a simple way a 
good picture of one of our largest 
items of capital expenditure. We are 
also able to secure very accurate data 
on wire mileage as used in the oper- 
ating analysis on which rates are set 
for the various services in the 
municipality. 
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SUMMARY SHEET 
Wire Size 6 4 2 0 00 0000 
Power Primary. 1260 6450 
Light Primary. 420 1940 1980 
Primary Neutral. 420 1730 
Series Street Ltg. 2910 
Secondary Outers. 280 1200 1180 1520 
Secondary Neutral. 1270 960 
3 Phase 220 Volt. 1680 840 
3 Phase 550 Volt. 2400 


Table giving totals of wire lengths of the different sizes. 


Wire lengths are 


entered with lead pencil to permit easy revision if changes are made. 
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Theoretical Derivation of a 
Potential Transformer Ratio 


Test Method 


By H. S. Baker, Meter Supervisor, H.E.P.C. of Ontario 


HE above is a “deflection 

potentiometer’ method using 

an ohmic potentiometer con- 

nected across the primary 
voltage and having two accurately 
placed taps, one at the “nominal ratio” 
point, and one at a known “artificial 
error” point. 

This is an “absolute method” of 
ratioing, because it does not depend 
upon the calibration of any devices 
in adjusting the set-up. 

When using a “deflection method” 
of potential ratioing, a small current 
is drawn from the tap of the ohmic 
potentiometer while readings are be- 
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ing taken. This disturbs the ratio 
of the voltages upon the two sections 
of the potentiometer, but it does not 
introduce an error into the test 
method, because an ohmic potentio- 
meter with current drawn from its tap 
behaves in exactly the same manner 
as an imaginary ideal (fixed ratio) 
potentiometer plus a resistance con- 
nected in its tap, that is equal to the 
combined parallel resistance of the 
two sections of the potentiometer. 
This parallel resistance value is the 
“output resistance’ of the actual 
potentiometer tap. 

In the present method we must be 
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sure that the following two sources 
of error are not significant: 

1. The presence of reactance in the 
ohmic potentiometer elements. 

2. The “bleeding” of a part of the 
potentiometer current, from certain 
sections via capacity couplings to 
ground or elsewhere. 

In the present design, No. 38 
“advance” resistance wire is_ used, 
wound in a single layer on 1% inch 
bakelite cards. The reactance figures 
to about 0.002 of one percent of the 
ohmic resistance, which is negligible. 

In regard to capacity couplings, 
tests were made using artificial ca- 
pacity couplings which were known 
(by dimensions) to be several times 
as great as those inherent in the de- 
sign. These couplings were made and 
broken during a ratio test, and the 
effect upon the results was not read- 
able for ratio, and was negligible for 
phase errors. The sensitivity of 
the test was about 0.03 percent for 


ratio and 1 minute for phase error. 

The potentiometer is operated (for 
all ratios) at about 21 ohms per volt. 
Taps at various points are brought 
out to suit various high tension volt- 
ages. There are two taps near the 
100 volt point. One is at the exact 
“nominal ratio’ point, and one is 
above this at 5 percent more resist- 
ance from the ground end of the 
potentiometer. 

These two taps are called “DO” 
andy D>. 

A wattmeter type detector whose 
coil circuit is connected across the 
voltage to be measured, has its field 
fed from either of two sources of 
voltage which are 90 degrees apart. 
One source is called ‘‘V” and one is 
called “H” (which lags “V” by 90 
degrees). The voltage sources “V” 
and “H” are derived from an ohmic 
network* which is fed from a sub- 


*See note on page 89. 
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stantially balanced three-phase sup- 
ply. The voltage distortion of the 
network caused by drawing current 
from it does not cause an error of 
the 90 degrees relation, for reasons 
similar to those given above regard- 
ing the distortion of voltages in the 
ohmic potentiometer. 

When this detector coil circuit is 
connected across, say D5 to N in 
Fig. 1, the two readings “V” and “H” 
determine a vector which is an un- 
known fraction of the open circuit 
voltage between D5 and N. The 
phase relation of this vector to the 
above open circuit voltage is also un- 
known. However when the four vec- 
tors mentioned below are read and 
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PRIMARY 
Me | VOLTS 


TST 


7 VOLTAGE r 
Time DIAGRAM 


FOR PWOAD-o 
FIG.2A 


plotted, the relations between them 
are the same as between the corres- 
ponding open circuit values, because 
care has been taken to keep the im- 
pedance of the complete circuit (closed 
by connecting in the detector coil) 
constant for all four vectors. 

This impedance is made up of three 
Darts: 


1—detector coil circuit impedance. 

2—potentiometer tap “output impe- 
dance’. 

3—potential transformer impedance. 


In the above, No. 1 and No. 3 are 
substantially fixed in regard to the 
total circuit impedance. No. 2 is 
greater for the D5 tap than for the 
DO tap, and when using the DO tap, 
a suitable value of extra resistance 
is automatically cut into the circuit. 
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The four vectors that are read are 
as follows: 


(D5N —N) with switch A open for 
no load reading—Fig. 2. 

(DON —N) with switch A open for 
no load reading. 

(D5L—L) with switch A closed for 
load reading—Fig. 2A. 

(DOL—L) with switch A closed for 
load reading. 


Fig. 2 shows the voltage “time 
diagram” of the hook-up for the 
no load condition with switch “A” 
open. Similarly Fig. 2A shows the 
diagram for the load condition. 


In Fig. 2 we have the following 
relations: 


Nominal ratio is (H — G)/(DON —G). 
Actual ratio is (H — G)/(N —G). 
Phase error angle is NGN,. 


The value of (D5—DON) has been 
made exactly 5 percent. of (DON —G). 


The meaning of “percent. ratio” is 
actual ratio 


taken as 100 : : 
nominal ratio 


Fig. 3 shows two diagrams such as 
Fig. 2 (superimposed for conveni- 
ence). One is a part of Fig. 2 (for 
“no load’), and the other is a similar 
part of Fig. 2A for the load condi- 
tion. In these two diagrams the sec- 
ondary voltage vector (N—G) is com- 
mon. This gives two positions for 
the primary voltage vector. 


7 100 
“% Ratio” = 


J 


99 ae 


“% tangent of phase error lea 


ES ay hist ile R 
i—+(,) += 
10S 20S 20S 


In Fig. 3 the point D5L is deter- 
mined by the “V” and “H” readings 
“P” and “Q’’> “Similarly D5N; DON 
and DOL are plotted. 


A line is drawn through D5N and 
DON. Also a line is drawn through 
D5L and DOL. A perpendicular is 
dropped from N or L on the first line. 
This determines the point N:. Simi- 
larly a perpendicular on the second 
line determines L:. 


The distance from DON to D5N 
(measured to some convenient scale) 
is called “S’”, with its positive direc- 
tion towards D5N. “S” is always 
positive. 


The distance from N,; to DON (to 
the same scale) is called “R”’. This 
may be positive or negative. “R” is 
shown positive in Fig. 3 and negative 
in ig oA. 


The distance from L or N_ to DON 
(to the same scale) is called “T”’’. 
This always appears as a square 
term, and its sign is always scaled 
off as positive. 

The distance from N or L to N; 
is called “U” (to the same scale). 
“U” is positive for secondary volts 
leading as per Fig. 3, and is negative 
for secondary lag as per Fig. 3B. 

From the data described above the 
following relations are easily deduced. 


100 
approx. 
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AXIS 


' FIG.3 


The approximate formula for ratio 
is derived by the following trans- 
formation in the quantity under the 
square root sign. 


a (Gal 
1 — — + — SS 
10S 20S 


12-9 (5) + Gs) #1 Ges) - (as) J - 


2 2 sane 
eas naa te! OA ge j Pee ee. ee 
( : 20S ) = 400S? ( 20S ) 4008S? 
For small phase errors the value of U? < 1 


34.4 minutes), ———— = 
400S? 10000 


: For 5 percent. phase error (= 

Anne = O. U? 1: 
4008" 172 minutes), ———_- = —— 

For 1 percent. phase error (= 400S’ 400 
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ee small and may be neglected. 


For phase error zero, 
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AMP. OHMIC 
AT HO VOLTS 


PER CENT fRA770 


/ 
“PER CENT TAN LEAD” = 
0 34.4 68:3 
MINUTES LEAD 
FIG.4 
Hence, use of the approximate 


formula would change the value of 
the ratio only 


of 1 percent. for 34.4 minutes 


200 
phase error, and 


of 1 percent. for 172 minutes 


8 
phase error, 
which is less than the other unavoid- 
able errors under such strenuous 
conditions of test. 

In Fig. 3 the four quantities R, S, 
T and U are indicated for the “no 
load test’. 

The corresponding values for the 
“load test’ are: ; 


a hl etOn LOLs 
S = DOL to DbL 
T= (Gb ore stor Dols 


Up Ore stom. 

We now have ratio and phase error 
values for “no load’, and for “100 
ohms ohmic load’. 

Whether the test is run at exactly 
the “nominal secondary voltage’ or 
not, we will designate (for purposes 
of plotting in Fig. 4) the “secondary 


amperes” as resulting from “nominal 
secondary volts’ as applied to 100 
ohms ohmic resistance. This amper- 
age might be 1 ampere or 1.1 amperes 
as determined by the “nominal sec- 
ondary voltage’ being 100 volts or 
110 volts. Of course the test is ac- 
tually run with the actual secondary 
volts close to nominal value. 

It should be noted that a potential 
transformer feeding a fixed imped- 
ance load has almost fixed ratio for 
varying voltage within reasonable 
limits of voltage. 

Hence, ordinary curves of ratio 
versus amperes, or curves of ratio 
versus volt-amperes load, must have 
actual amperes or volt-amperes cor- 
rected from actual voltage to nominal 
voltage before picking out actual ratio 
on the curve. The amperes vary as 
the volts, while the volt-amperes vary 
as the square of the volts. 

From the above ratio and phase 
data of two known conditions, “no 
load” and ‘100 ohms load’, we will 
construct a diagram Fig. 4 from 
which the ratio and phase errors may 
be read off to suit any load, either 
ohmic or partly reactive. Fig. 4 
shows such a diagram as devised by 
C. W. Baker. 


A scale of ordinates is assigned 
which represents “percent of nominal 
ratio’. 

A scale of abscissae is assigned 
which represents “percent tangent of 
phase error angle lead’. 

One percent on one scale must equal 
one percent on the other. 

A scale of “minutes” phase lead 
may also be laid off by making 34.4 
minutes equal to 1 percent. 

The test results are plotted at N 
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(Cc) «——— joo ¥ —~ A) 


DETECTOR 


and L, Fig. 4 showing the “no load” 
and “load” results of test. If the 
“load test” figures to 1.1 amperes at 
“nominal secondary voltage” then the 
distance from N to L represents 1.1 
amperes. 

A “one ampere’ ohmic load point 
is determined by going 10/11 of the 
way from N to L, Fig. 4. A circle 
is drawn through the one ampere 
point with N as its centre. 

A right angle LNX is drawn, de- 
termining the point X which gives 
the ratio and phase error for one 
ampere purely reactive load at “nom- 
inal secondary volts’. Should the 
rated secondary voltage be 110, and 
the actual secondary voltage be, say 
95 (in a certain case), then in order 
to apply the above diagram we pro- 
ceed as follows: 

If the measured “in step’? second- 


ary amperes at 95 volts be 0.6 and 
the reactive be 0.2, then multiplying 
each by 110/95, we get 0.696 ohmic 
and 0.232 reactive. We now proceed 
from N a distance of 0.696 amperes 
towards L, and thence at right angles 
a distance of 0.232 amperes to the 
point P, which determines the ratio 
and phase error in the above given 
case. 


Note (see page 84) :— 


OHMIC NETWORK FOR SUPPLYING 
DETECTOR FIELD COIL 

A simple network for supplying 
quadrature voltages to the detector 
field coil is illustrated in Fig. 5. 
Three phase supply is applied to 
points A, Band C. This may be 110 
volts, or other suitable voltage but 
the values marked are based on 100 
volts applied. If resistances of the 
three legs are denoted Ra, Rs and Reo 
respectively, then Ra — Re and Rs 
should be 0.366Ra. 

Output resistance equals parallel 
connection of the three legs or 
0.577Re. 

With short from A to P, current 


70.7 122 
moulds pe 2 


0.577Rs Re 


amperes. 


FO SO S& 


Alexander Development, Nipigon river. 
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Commercial Lighting Trends 
and Sales Possibilities 


By B. W. Grover, Lighting Service Department, The Public 
Utilities Commission, London 


(Presented to the Association of Municipal Electrical Utilities at Toronto, 
February 8, 1939.) 


HE merits of commercial 

lighting have been discussed 

so much during the past few 

years that it is unnecessary 
to include them in this paper. Instead 
the following summary offers inter- 
esting evidence of its possibilities 
from actual results. Similar or bet- 
ter results have been achieved in 
other towns and cities where cam- 
paigns have been conducted. 


he sells, what his business can afford, 
whether he owns or leases the build- 
ing, whether he may have to com- 
promise with other principals in the 
business and other seemingly irrele- 
vant items must be taken into account 
before making a recommendation 
which will have every chance of being 
accepted. Repeatedly, attempts are 
made to induce lighting prospects to 
install most expensive types of mo- 


Commercial Estimated | Est. Commercial 

kw. added | ~-Revenue peromational Exp. 
19357 CHalizvear) i) st ee Z 125 $3,750.00 | $3,250.00 
198622 es 248 7,290.00 7,150.00 
1097 oor eee ere or | 257 7,710.00 6,850.00 
TOSSA ee. Se Ae ee 268 8,040.00 | 6,500.00 
888 | $26,790.00 | $23,750.00 


Briefly, 888 kw. have been added at 


a cost of $23,750.00 bringing in a 
revenue of $26,790.00 per annum. 

Such results are comparatively easy 
to obtain and offer the utility a pro- 
fitable, high load factor, field that 
in the past has received very little 
sales attention. 

Consideration should first be given 
to a customer’s circumstances before 
any recommendation is offered. What 


dern lighting without cognizance of 
the fact that he must cut his coat 
according to his cloth. Since accept- 
ing this fact it has been possible to 
work with and for customers without 
incurring their resentment by embar- 
rassing them with expensive, and to 
them, fanciful suggestions. Usual 
practice is to submit two layouts, a 
first consideration and a cheaper al- 
ternative, but even the first consider- 
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ation is kept down to what is con- 
sidered the customer’s limit. 

When the consumer wishes to ob- 
tain more light at the least possible 
cost, the easiest solution is putting 
larger lamps in the present fixtures. 
Unfortunately this simple solution 
cannot often be adopted as usually 
he is already using the largest pos- 
sible lamps and, in the majority of 
cases, his circuit wiring and often his 
service is already overloaded. It is 
also stressed that when this easy solu- 
tion is adopted it is just as easy for 
the customer to revert to his former 
standards. Persistant and careful 
salesmanship is justified to make a 
conversion to better lighting. 

In many cases it is possible to 
augment existing lights by adding in- 
direct units on tops of wall and fix- 
ture cases. There are several cheap 
and efficient boxlites, urns and pedes- 
tals on the market for this purpose 
which sometimes may be plugged 
directly into baseplug receptacles 
which are not loaded. Downlights 
over counters and displays is another 
alternative. These may be fastened 
to or recessed in the ceiling and as 
they rarely use more than 200 watts 
do not require much additional wir- 
ing. Such additions should be care- 
fully planned as the first step in a 
gradual change to a modern lighting 
system. Wiring specifications should 
be prepared and service, panels and 
feeds specified for the complete re- 
novation but only the necessary work 
to take care of immediate require- 
ments is installed. 

Such “progressive” layouts are 
particularly valuable to the consumer 
who cannot afford, at present, major 
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alterations. It enables him to bud- 
get his expenditure and make addi- 
tions when he can best afford it and 
he is assured that there is no over- 
lapping in material or labour to in- 
crease the ultimate cost. The utility 
is enabled to keep close touch on a 
basis of service rather than sales 
which makes for better relations on 
both sides. In London some of these 
customers whose original attitude to- 
wards the Commission was decidedly 
cool now call the Lighting Service 
Department for any problem that may 
arise from city taxes on signs to com- 
plaints about the waterworks. It has 
appeared that many appreciate seeing 
the utility merchandise electricity on 
a basis similar to their own method 
of selling and prefer to be told can- 
didly that the utility is engaged in 
selling more hydro. 

It is frequently impossible to apply 
any of the foregoing methods, then 
the only alternative is to press the 
idea of new fixtures. A new use may 
be found for existing fixtures in the 
bargain basement, on the second floor 
or in a neighbourhood store the cus- 
tomer may own, and so lessen his 
objection to the expense of new 
fixtures. 

Where the customer has been con- 
vinced of the necessity for replacing 
his existing fixtures next comes the © 
choice of the new fixture. This is 
determined largely by the type of 
merchandize being sold by the cus- 
tomer. For example, jewelry, furs 
or china require some type of direct 
lighting to give sparkle and sheen. 
Other types of merchandize display 
to their best advantage under in- 
direct light. A combination of both 
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systems either by direct/indirect fix- 
tures, or by indirect fixtures and 
downlights mounted on the ceiling or 
set in flush, is sound practice. The 
present trend appears to be definitely 
towards this method for nearly all 
types of stores. The downlights sup- 
ply the high intensities necessary to 
display the goods properly and the 
indirect light softens the sharp sha- 
dows caused by the downlights and 
supplies that ‘‘atmosphere” which is 
so pleasing in a well-designed in- 
direct lighting installation. Thus is 
supplied a more rational installation 
that gives much higher intensities 
where required without great in- 
creases in connected load and repre- 
sents an important forward step in 
the lighting field. 

Direct lighting fixtures have been 
greatly improved in the past few 
years and there is little comparison 
between the present streamlined lens, 
louvred or glass unit with glaring 
parts carefully shielded and _ its 
counterpart of a few years ago, like 
the opal enclosing globe profuse with 
ornaments and crystal bottom. There 
are many efficient and pleasing de- 
signs both for direct and indirect 
units that have appeared on the Cana- 
dian market in the last year or two 
and the lighting engineer is no longer 
hampered by lack of suitable equip- 
ment to recommend. 

In the case of the merchant under- 
taking a complete renovation and 
modernization of his premises, the 
lighting engineer, designer and con- 
tractor can work hand in hand to 
produce an installation peculiar to 
the needs of the store and not easily 
duplicated by competitors or others. 


The light sources may be made an 
integral part of the building and fix- 
tures, so that the source of light is 
not readily apparent but only its ef- 
fects are observed. The merchant 
who undertakes major alterations and 
fails to tailor his lighting therewith 
misses a splendid opportunity of 
jumping two to five years ahead of 
his contemporaries. It is conceded 
by those who have made such altera- 
tions that, dollar for dollar, their 
lighting installation showed better re- 
sults than any other change adopted. 

The scope of tailored lighting is 
limited only by the ingenuity of the 
designer and, of course, the custom- 
er’s pocket book. The most popular 
trend is an indirect and direct light- 
ing combination. Usually the direct 
lighting is from downlights recessed 
or semi-recessed in the ceiling and 
located over counters, displays and 
selling areas according to the require- 
ments of the particular installation. 
They are available in a large variety 
of designs both louvred and with 
lenses and concentrating or distribut- 
ing as may be required. The indirect 
units are often concealed in the tops 
of fixture and wall cases or may con- 


sist of floor pedestals or counter urns. 
In some cases coves are employed. If 


this is done lamp sizes should not be 
less than 100 watts on 25 cycles unless 
3 phase, 4 wire circuits are avail- 
able. Even 100 watt lamps show 
some degree of flicker especially on 
high intensity installations. Tests on 
a cove built in a London store showed 
no objectionable flicker at working 
levels using 25 watt lamps on 2 
phases of a 3 phase, 4 wire system 
although it was noticeable on the 
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ceiling immediately adjacent to the 
lamps. Turning on the 3rd phase re- 
moved even this ceiling flicker. An- 
other interesting installation uses 
100 watt lamps with concentrating 
reflectors at 12 in. centres which direct 
the light to the ceiling through hori- 
zontal louvres in the wall. The walls 
in this case were built flush with 
the front of the dress cases leaving 
a three foot duct. Incidentally the 
customer installed fans at the ends 
of these ducts drawing off the heat 
in summer and forcing it into the 
store in winter. He reports a con- 
siderable decrease in his heating bill. 

There is no objection to using 
standard fixtures in place of reflec- 
tors or coves. However, as these 
may be installed in any store with- 
out structural changes, the average 
merchant appreciates being shown 
how to take advantage of his struc- 
tural alterations. 

The load possibilities of small dis- 
play lighting should not be overlook- 
ed in preparing layouts. All display 
cases should have concealed units of 
at least 40 watts per foot. Recessed 
spots over display dummies, flush 
units with both daylight and inside 
frosted lamps over fitting mirrors 
etc., all add to the appearance of 
the store and the completeness and 
practicability of the lighting. Gen- 
erally it is best to have lighting per- 
forming a useful function rather 
than a purely decorative one. Lu- 
minous signs should never be forgot- 
ten in the modern store. Even the 
smallest can use at least one and 
they do much to enhance the appear- 
ance and atmosphere of the store as 
well as being of much use in adver- 
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tising or in directing customers. By 
louvring the bottom they may per- 
form a duel function by lighting 
down on counters or displays. 

Showcase and shelf lighting de- 
pends a great deal on the type of 
goods displayed. The new fluores- 
cent lamps should not be overlooked 
for showcase lighting where heat is 
an important factor such as candy 
or meat cases. Such small auxiliary 
installations in a store where no 
greater immediate sales are possible 
serve as silent salesmen of the value 
of better lighting to the owner. 

There is great scope for improved 
window lighting which provides 
many profitable load possibilities 
with a very high load factor. One 
or two storekeepers making improve- 
ments in window lighting soon force 
their neighbours to follow guit. 
There need be no scruples about en- 
couraging what appears to be a 
rather invidious practise. Usually 
those most enthusiastic about good 
lighting are the individuals who 
have improved their own lighting 
and appreciate the improvement in 
appearance, colour and quality of 
the goods displayed. 

The intensity of lighting recom- 
mended will vary with the locality. 
In downtown London the standard 
set several years ago was 200 watts 
per foot for a medium window which 
has already been adopted by nearly 
half of the merchants. The use of 
window lights in daytime to over- 
come daylight reflection is unknown 
to the majority of merchants. Al- 
though this does not contribute any 
additional load it sells more kilowatt- 
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hours and supplies the merchant with 
a solution for a troublesome problem. 

The use of luminous and silhou- 
ette signs is increasing, though 
slowly. The introduction of vitrolux 
and armourlux, which are trans- 
lucent coloured structural glasses, 
should supply an impetus to this 
field. An entirely new design is 
possible using mass as well as line 
and if desired the entire storefront 
may become a luminous sign. 

Indirect lighting is still the best 
solution to the vast majority of 
office lighting problems, usually by 
the use of standard indirect fixtures. 
Decrease in errors, increased effici- 
ency, less eye strain, the possibility 
of placing desks regardless of the 
location of fixtures all appeal to the 
office manager. It is sometimes 
necessary to use direct lighting in- 
stallations where conditions are not 
favourable for indirect units and for 
such cases glass enclosing units are 
generally employed. Where it is 
necessary to resort to desk lamps 
to increase local intensities there is 
a very varied line of suitable desk 
lamps on the Canadian market to 
suit practically any requirement. 
The office workers themselves should 
not be overlooked when selecting a 
proper solution. It is surprising the 
defects a stenographer can find in 
a unit that has hitherto appeared to 
lighting specialists as the acme of 
perfection, if for some reason it does 
not suit her fancy. 

These same factors also apply to 
factory lighting and the active co- 
operation of the factory worker is 
often required to make an installa- 
tion. A note of warning should be 


included here, however, to guard 
against stirring up dissatisfaction 
amongst employees towards existing 
lighting conditions. Such dissatis- 
faction usually does not react final- 
ly in favour of the lighting special- 
ist. There is a far greater need 
for factory lighting than for any 
other type if present conditions may 
be considered a yardstick. Unfor- 
tunately many manufacturers have 
just passed through a slack period 
and have emerged with obsolete 
plants and still have budgets which 
are far from lavish. Among the 
“necessity” manufacturers e.g. hos- 
iery, food, shoes, printing etc., who 
have not felt the pinch of depres- 
sion so badly, considerable additions 
have been made. Usually the sales 
have been for more local lighting of 
a much higher quality than has been 
prevalent. Trial installations have 
convinced superintendents of the 
benefits of removing glare and in- 
creasing intensities. Glasstee] dif- 
fusers, deep bowls, angle reflectors 
and silver bowl lamps represent the 
great majority of factory installa- 
tions. 

Tailored lighting has entered the 
factory in the form of continuous 
indirect troughs of various designs. 
They have found considerable appli- 
cation in hosiery mills, printing 
plants, laundries etc., for specific 
applications. They bring the factory 
worker all the advantages of indirect 
lighting hitherto confined to the 
office staff without the necessity of 
extensive structural changes and 
redecorating. 

For a paper on trends in lighting 
there has been considerable space 
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devoted to methods of selling light. 
In any lighting campaign, to be suc- 
cessful, salesmanship must predom- 
inate and trends are decided by the 
relationship between the salesman 
and the consumer. Possibly it has 
been noticed that the words ‘“cus- 
tomer” and “consumer” have recur- 
red frequently. We must not be like 
the boy who claimed the moon was 


SO SO 


more useful than the sun because 
the moon shone at night when it 
was needed. Although “commercial 
lighting” blazes brightly across load 
building horizons its brightness is 
only the reflected activity of the con- 
sumer. The lighting program must 
be fitted to his needs. His needs 
cannot be regulated by the lighting 
program. 


BO 


The New 400,000 Pound Com- 


pression Testing Machine in 
the Commission’s Laboratories 


By E. J. Mason, Testing Engineer, H.E.P.C. Laboratories 


ITH advances in testing 
technique and improve- 
ments in the quality of 
various materials, par- 
ticularly concrete, there has been a 
need in recent years for testing ma- 
chines of higher capacity and of 
greater precision. These developments 
have also brought about refinements 
in respect to methods of controlling 
and maintaining a constant speed of 
load application during test. To sat- 
isfy these demands, the Commission’s 
Laboratories have recently installed 
a new compression testing machine 
having sufficient capacity and pre- 
cision to meet present day require- 
ments for this type of testing. 

The machine, supplied by Alfred 
J. Amsler Co. of Schaffhouse, Swit- 
zerland, stands five feet in height, 
occupies a floor space of about five 
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square feet and weighs approximately 
2,000 pounds. It is essentially a large 
hydraulic press in which the specimen 
is crushed between a fixed upper bear- 
ing plate and a lower plate that rests 
on the working ram of the machine. 
Oil is used as the hydraulic medium, 
the pressure on the ram being ap- 
plied by a triple piston pump driven 
by a one-half horsepower electric 
motor. 

The oil pressure on the working 
ram simultaneously operates an aux- 
iliary piston arranged to deform a 
calibrated coil spring in proportion to 
the load being applied. This deforma- 
tion is transmitted to a pointer which 
indicates on a graduated dial the total 
load on the test specimen. 

The rate of loading is regulated 
manually by adjusting a control valve 
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Amsler 400,000 Pound Capacity Hy- 

draulic Compression Testing Machine 

with a Standard Concrete Specimen 
Set-up for Test. 


placed in the oil line between the 
pump and the working ram. With 
this valve the operator can vary the 
rate of loading to suit his require- 
ments over a range of from 50 to 
23,000 pounds per second. To ensure, 
however, that the load is applied 
exactly at the speed specified for the 
material under test, the load indicat- 
ing dial is equipped with a pacing 
pointer driven by a mechanical clock 
through suitable pulleys. The pacing 
mechanism sets the rate at which the 


load indicating pointer should travel 
over the dial if the correct speed of 
testing is to be maintained. By regu- 
lating the control valve so that the 
travel of the indicating pointer co- 
incides with that of the pacing 
pointer, the operator causes the load 
to be applied to the specimen at the 
required rate throughout the test. 
When the specimen breaks, another 
pointer remains at the highest value 
reached on the dial, thus indicating 
the maximum load developed during 
the test. 


The machine has a maximum ¢a- 
pacity of 400,000 pounds. By insert- 
ing interchangeable load measuring 
springs and dials, however, it can be 
converted into a unit having a maxi- 
mum capacity of either 100,000 or 
200,000 pounds. This arrangement 
offers certain advantages in testing 
lower strength materials. 

The accuracy of the machine was 
checked by dead weights at the manu- 
facturer’s plant prior to shipment and 
on arrival at the Laboratories further 
calibrations were made. In each case 
the machine was found to be accur- 
ate within a fraction of one percent. 


Although the equipment will be 
used largely for testing masonry 
materials, it is adaptable to any com- 
pression test that can be accommodat- 
ed by the testing space available. 
Insofar as concrete is concerned, the 
maximum capacity is such that it is 
possible to break a standard specimen 
having a compressive strength of 
over 14,000 pounds per square inch. 
This exceeds by a substantial margin 
the strength of concretes being used 
at the present time or that are likely 
to be developed for some years. 
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Psychology and the Day’s Work 


By Morris S. Viteles, Associate Professor of Psychology, 
University of Pennsylvania 


ONFIDENCE in the machine, 
widespread among employers 
during the last century and 
in the early part of this 

century, fostered the policy of mak- 
ing human values secondary to ma- 
chine values. Economy in the use of 
capital for purchase of machines, 
careful inspection and replacement of 
worn-out parts and the husbanding 
of machine resources, received care- 
ful consideration. Dollar-and-cents 
losses sustained by wasting human 
resources through over-work, indus- 
trial accidents and disease and by the 
use of incompetent, untrained and un- 
willing workers were overlooked. 


The application of psychology in 
industry follows from the recognition 
in more recent years that the devel- 
opment and rational utilization of 
labor saving mechanical devices must 
be supplemented by a more complete 
and effective utilization of human 
energy, human abilities and of the 
human will-to-work to ensure the suc- 
cess of the individual industrial plant 
and the future of our industrial 
civilization. 

In its application in industry, psy- 
chology seeks to satisfy two objec- 
tives: 

The first is to promote the adjust- 
ment of the worker—to insure a high 
degree of satisfaction from his work. 

The second is to increase industrial 
efficiency—to decrease the cost of pro- 


An address delivered to the Royal Canadian 
Institute, Toronto, February 11, 1939. 
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duction, cost of accidents and of other 
such expense items in the budget of 
the industrial concern. 

Selective adjustment of workers at 
the time of employment is one of the 
best ways of promoting the happi- 
ness of the workers and of insuring 
his efficiency and welfare, especially 
in an organization in which there are 
many jobs to which he can be fitted. 
For new workers it is a means: of 
avoiding unnecessary transfer from 
job to job, from plant to plant and 
the heartbreaking disappointment 
which comes from not making good 
on a job after a trial period of ser- 
vice. To workers already employed 
on a job, especially in a hazardous 
occupation, it is comforting to know 
that the men placed alongside of 
them, are of such caliber that they ~ 
will not, by reason of incompetence, 
contribute further to hazards inher- 
ent in the job. From the viewpoint 
of the management the contribution 
of scientific selection toward the in- 
crease of productive efficiency and 
toward the reduction of production, 
accident and allied costs is in itself 
sufficient justification for the intro- 
duction of such procedures. 

The selection of able workers is 
only one field in which psychological 
methods have been usefully employed. 
Another field in which extremely im- 
portant contributions have been made, 
is that of accident prevention. 

The point of view underlying the 
traditional safety program is that the 
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chief cause of accidents is “careless- 
ness.” However, an analysis by psy- 
chological methods shows that the 
phrase “carelessness” is merely a 
smoke screen concealing the more 
fundamental human factors in acci- 
dent causation. 

The chief outcome of the psycholog- 
ical approach in accident prevention 
is the demonstration that accidents do 
not distribute themselves by chance, 
but that they happen frequently to 
some men and infrequently to others 
as a logical results of a combination 
of circumstances. Studies in textile 
mills, repair shops, rubber factories, 
electrical supply shops and among 
drivers of street cars, taxis, trucks 
and private automobiles have shown 
the existence in some individuals of 
a susceptibility to accidents or acci- 
dent proneness from which others are 
relatively free. In other words, men 
who have accidents in one year will 
continue to have accidents in other 
years unless appropriate steps are 
taken to overcome the conditions 
which make them particularly sus- 
ceptible to accidents. 

This newer outlook on accidents is 
particularly apparent in the transpor- 
tation industry, where accidents con- 
stitute a particularly serious problem. 
Street railway companies and taxicab 
companies have made use of the in- 
dividual or clinical study of accident- 
prone drivers as a means of reducing 
accidents to the minimum. This study 
includes a complete analysis of the 
employee’s driving record, general 
work history, operating habits, atti- 
tudes, outside interests and activities 
and other items of personal history 
which may affect his efficiency as a 
safe motor vehicle operator. Person- 


nel records, a personal interview, ob- 
servation of driving habits on the- 
street car or cab are employed in 
obtaining complete and reliable in- 
formation on these items. From the 
survey, conclusions are drawn con- 
cerning the causes of the driver’s 
accident proneness. 

The character of the treatment 
prescribed for the operator depends 
upon the diagnosis. It may take the 
form of systematic instruction to re- 
place faulty habits or operation where 
these seem to be involved in the ac- 
cidents. In other instances medical 
treatment, discipline, encouragement, 
or supervisory follow-up may be used 
in rehabilitating the accident prone 
employee. Treatment is differential 
in character. It is based on the rec- 
ognition that there are many different 
causes of accidents, that these may 
be combined in different patterns in 
different individuals and that the 
remedy must be adapted to the cause. 

The reduction of accidents among 
operators of private vehicles calls for 
the application of techniques similar 
to those which have been used in in- 
dustry. The first of these calls for 
adequate training in operation, for all 
who are allowed the privilege of oper- 
ating potential mechanisms of death 
on the public highway. Our high- 
ways are cluttered with operators who 
do not drive safely because they have 
never been taught how to operate 
properly. 

The same attention and effort must 
be centered on learning to drive as 
are given to establishing fundamental 
skills in a game. There is every 
reason to believe that very many ac- 
cidents come simply from the failure 
to establish habits which are funda- 
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mental to the safe operation of a car. 
Here, in my opinion are a few which 
if properly “set” during the learning 
period, would do more to reduce the 
number of accidents than the efforts 
which we are now putting into brow- 
beating or frightening the driver into 
operating in conformity with state 
regulations that often have little bear- 
ing on the accident problem. 

1. Consistently remaining 25-feet 
behind the car ahead when driving 
on the open road. 

2. Making certain that there is a 
clear road ahead and ample room for 
passing before passing a car. 

3. Slightly decreasing speed when 
being passed by another car. 

4. Applying the brake before dis- 
engaging the clutch. 

5. Braking the car and then coast- 
ing slightly ahead before coming to a 
final stop when followed by another 
Car 

6. Properly signalling at all times. 

These are only a few of the funda- 
mental habits frequently neglected by 
the friend or automobile salesman to 
whom the new driver usually goes for 
instruction. 

Equally important as the need for 
training new drivers—both young and 
mature—is that of restraining experi- 
enced drivers who have failed to form 
safe habits of operation or have de- 
veloped wrong and unsafe driving 
practices. Something is being done 
in this direction by clinics established 
by courts and under other auspices to 
do something about drivers who have 
accidents. This approach to the prob- 
lem very much resembles the banal 
and oft-criticized practice of locking 
the barn after the horse has been 
stolen. What we need is a program 
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of prevention which will provide 
drivers with the techniques so suc- 
cessfully used by the transportation 
industry for the analysis of driving 
habits and correction of driving de- 
fects. Driving clinics should be es- 
tablished and experienced drivers 
urged to visit these clinics for an 
analysis of their driving habits, just 
as they are urged to visit the dentist 
for prophylactic treatment and to 
seek a medical examination as a 
means of avoiding ill health. Exam- 
ination and treatment in such driving 
clinics can help to prevent death and 
injury from an automobile accident 
in much the same way as dental and 
physical examinations help to prevent 
death and suffering from disease. 

So much time has been devoted to 
the highway accident problem—in 
this address, that little time is left 
for the discussion of other applica- 
tions of industrial psychology in what 
I have called the day’s work. In fact, 
extremely important contributions 
have been made in many different 
fields. Let us take for example, the 
matter of worker’s attitude. It is 
commonly recognized that we must 
know what the worker thinks—that 
we must have a complete knowledge 
and understanding of his attitudes, 
if industrial strife is to be avoided. 
Psychology can contribute much to- 
ward the substitution of accurate fact 
for the opinions and hunches upon 
which dependence is only too fre- 
quently placed. 

One more illustration may suffice 
to illustrate the significant findings 
of industrial psychology in studying 
the broader aspects of the efficiency 
and adjustment of man to his day’s 
work. For example, there has recently 
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been much criticism of the machine 
age—hby those who fear the final out- 
come of man’s glorification of the 
machine. 

Studies by psychologists here and 
abroad show clearly that much of the 
blame levelled against work with 
machines is wrongly directed. They 
indicate, for example, that machine 
work, repetitive work at an imposed 
speed and rhythm, is not invariably 
accompanied by an overwhelming and 
depressed feeling of monotony. 

There seems to be no universal, 
deep-seated conflict with an instinct 
of workmanship. As a matter of fact, 
there are many who prefer routine 
work, who like automatized tasks 
which leave the mind free for other 
pleasurable activities. There are 
others, apparently a smaller number, 
who rebel against uniform, special- 
ized work, but even in their case, 
adaptation is not so difficult as it is 
suggested by the protagonists of the 
“creative” instinct. In general, the 
most encouraging aspect of psychol- 
ogical studies is their failure to con- 
firm the point of view that the human 
mind is dulled, emotional maladjust- 
ment seriously intensified, or broader 
social participation hindered by repe- 
titive work. In these respects, the 
findings of experimental investigation 
coincide with what is shown by a re- 
view of the history of work. Through- 
out the ages a large proportion of 
workers has been accustomed to some 
form of repetitive work. Long before 
the appearance of machines, many 
tasks had already become highly 
standardized and routine in character. 


The hours and hours of polishing re- 
quired for the preparation of flint 
arrow-heads used by the primitive 
tribes, must have been extremely 
monotonous work. Hand weaving, 
with repeated throw of the shuttle 
from side to side, has in it all of the 
elements of repetitive work of the 
Machine Age. The shorter working 
day and week, the higher standards 
of living, facilities for employee edu- 
cation and recreation available to the 
worker in the Machine Age combine 
to give the worker opportunities for 
relaxation, self-expression and crea- 
tive experiences outside of working 
hours beyond the scope of anything 
that existed in earlier ages. The 
problem appears to be largely one of 
encouraging and educating workers 
to take advantage of those opportuni- 
ties. Its solution may involve an at- 
tempt to substitute more productive 
and creative experiences for the auto- 
mobile ride, the baseball game, the 


movies, the radio, which at present 


seem to occupy the spare time and 
mind of the American worker. It is 
the development of a program to 
stimulate such substitution, rather 
than to the critique of mechanization 
in industry, that the attention of the 
social reformer should be directed. 
And if, in spite of education for the 
use of leisure, most men and women 
continue to find adequate satisfaction 
in the simpler and less creative forms 
of relaxation, this in itself may be 
evidence that creative experience is 
something which today, as in the past, 
is craved by only a few selected 
spirits. 
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The National Electric Show 


HE Hydro-Electric Power 

Commission’s Sales Promo- 

tion Program was launched 

definitely in Toronto during 
the week of April 17th, when all of 
the manufacturers of electrical equip- 
ment, jobbers and dealers co-operated 
with the Toronto Hydro-Electric 
System and The Hydro-Electric Power 
Commission in ‘Electric Demonstra- 
tion Week.” 

The outstanding feature of this ef- 
fort was the National Electric Show 
which was held in the Maple Leaf 
Gardens in Toronto for three days, 
Thursday, Friday and Saturday, April 
20th, 21st and 22nd—the first demon- 
stration of its kind in Canada. The 
“ice surface” of the Gardens was suit- 
ably divided into booth spaces and 
manufacturers of household equip- 
ment exhibited all kinds of electrical 
appliances in this area. The booths 
were tastefully decorated in Spring 
colors and ornated by floral decora- 
tions. Altogether some 22 companies 
displayed their wares in 50 fair sized 
booths. 
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The feature attraction of the show 
was a Stage presentation entitled ‘““The 
Cavalcade of Electrical Living,” pre- 
sented by Miss E. Frances Thompson, 
a world renowned Home Economist. 
This presentation consisted of a two 
act performance in which the principal 
features and advantages of many 
household appliances were demon- 
strated in dramatic fashion. 

In the centre of the exhibition area 
there was erected a large band box 
structure decorated with fluorescent 
patterns and each evening a dancing 
act was performed on this band box. 
By the aid of ultra-violet lighting 
many very attractive color effects were 
produced on the decorations and on 
the dancers. 

Stanley St. John’s Orchestra con- 
tributed to the program, afternoons 
and evenings, to round out a very en- 
joyable entertainment. 

Jack MacLaren of Radio fame acted 
as Master of Ceremonies for the en- 
tire program. 

The Show was opened officially by 
the Lieutenant-Governor on Thursday 
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evening, opening ceremonies being 
broadcast as part of “The Garden of 
Melody” program. This opening was 
preceded by an official dinner given in 
honor of the Lieutenant-Governor and 
attended by many notables in the elec- 
trical industry. 

On the evenings a regular stage 
presentation was given and during 
these perfomances valuable prizes con- 
sisting of ranges, refrigerators, wash- 
ing machines, mixers and other small 
appliances were given away by a prize 
draw conducted by Dr. T. H. Hogg, 
Chairman of the H.E.P.C. on Thurs- 
day evening, by T. R. C. Flint, Gen- 
eral Chairman of the Show Executive 
Committee on Friday evening, and M. 


J. McHenry, Director of Sales Promo- 
tion of the H.E.P.C. on Saturday 
evening. 

During Friday and Saturday morn- 
ings and afternoons the Maple Leaf 
Gardens was open to the publie for 
general view of the exhibition, as dur- 
ing the performance in the evenings it 
was not possible to have crowds circu- 
lating among the exhibits. Then 
after the performance was over each 
evening the public were admitted to 
the exhibition floor until closing time. 

It is estimated that from 15,000 to 
20,000 people visited the first Naticnal 
Electric Show, and from expressions 
of opinion which have been heard on 
all sides the National Electric Show 
was a very successful venture. 

In organizing for the National Elec- 
tric Show a Central Committee was 
set up, consisting of members of The 
Hydro-Electric Power Commission, 
the Toronto Hydro-Electric System 
and various electrical manufacturers 
and jobbers throughout Canada. T. 
R. .C. Flint, of the Toronto Hydro- 
Electric System and President of the 
Electric Service League of Toronto 
was General Chairman of the Show 
Executive. The Electric Service 
League acted as co-sponsor of the 
show; the handling of the details in 
connection with the putting on of this 
demonstration was done under the di- 
rection of G. W. Austen, Manager of 
the League. The General Committee 
was assisted by a number of sub- 
committees—Program Committee un- 
der the Chairmanship of D. C. McKel- 
lar, Northern Electric Company; Pub- 
licity Committee with A. W. J. Stew- 
art, Toronto Hydro-Electric System as 
Chairman; Finance Committee, hav- 
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Exhibition area, looking towards the stage. 


ing=.G.4.J-. vMickler, ~H.H.P.C.. Chair- 
man; Decorations Committee guided 
by G. W. Austen as Chairman, and 
Lighting Committee under the direc- 
tion.o1- Ge Gr Cousins; JH .E..P.C. MJ: 
McHenry acted on all Committees in 
an advisory capacity. 

All of these committees deserve a 
lot of credit for the manner in which 
this show was conducted. Special 
credit is due G. W. Austen, for his 
untiring efforts as general secretary of 
all committees. 


In order to finance this undertaking 
the utilities, manufacturers and job- 
bers co-operating in the venture were 
classified and each was asked to con- 
tribute to the general funds of the 
Show Committee in order of their re- 
sponsibility to the industry, and those 
contributors who wished to display 
their merchandise in the exhibition 
were allowed to purchase space ac- 
cording to their requirements. A 
general admission charge was made 
to the public at 25c for the evening 
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performances and 10c for admission 
during the day. 

The following list enumerates all of 
the members of the electrical frater- 
nity who co-operated in the first Na- 
tional Electric Show in Canada: 


Amalgamated Electric Corporation. 

Brooks Lamp & Shade Co. 
xCanadian General Electric Company. 
xCanadian Westinghouse Company. 
xCoffield Washer Company. 

Cables, Conduits & Fittings. 

Canada Wire & Cable Co. 

Canadian Telephones & Supplies Ltd. 

Canadian Triangle Conduit Co. Ltd. 

Cansfield Electrical Works. 

Continental Electric Co. 

Curtis Lighting of Canada. 
xT. Eaton Company. 
xEllis & Howard. 
xElectric Service League. 

English Electric Co. of Canada Ltd. 
xFlexible Shaft Company Ltd. 
xFrigidaire Division, General Motors 

Sales Corporation. 

Federal Wire & Cable Co. 
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Ferranti Electric Ltd. 
Foree Electric Products. 
General Steel Wares Limited. 


xHobart Manufacturing Company, 
Limited. 

Hydro-Electric Power Commission of 
Ontario. 


xIndependent Electric Ltd. 
xInternational Steam-Electric Co. 
xKelvinator of Canada, Ltd. 
James R. Kearney Corporation. 
xLang Bros. Specialty Co. 
xMasco Company. 
xMoffats Limited. 
Minneapolis-Honeywell Regulator Co. 
Ltd. 
Moloney Electric Co. 
xNorthern Electric Company. 
Packard Electric Company. 
Powerlite Devices Ltd. 
xRenfrew Electric & Refrigerator Co. 
Ltd. 
Sangamo Electric Co. 
Service Lamp Co. 
xSolex Company. 


xSparton of Canada Ltd. 
xSuperior Electric Ltd. (Pembroke). 
Smith & Stone Ltd. 

Superior Electric Supply Co. (To- 

ronto). 

N. Slater Co. Ltd. 

Toronto Hydro-Electric System. 
xTudhope Metal Specialties Co. 
John C. Virden Ltd. 
xWaring Mixer Company. 

The contributors who displayed 
their merchandise are indicated thus 
“x’’ in this list. 

A valuable contribution to the suc- 
cess of the Show was a special section 
of The Globe and Mail devoted to ad- 
vertising, and editorial material pub- 
licizing the event and advertising the 
equipment on display. 


The electrical industry is enthus- 
iastic over the results of this huge 
undertaking and is hopeful that this 
will be the beginning of many a Na- 
tional Electric Show. 
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The Hydro “Travel Shop” 


HE Hydro Sales Promotion 

Department announces the 

inauguration of a new sales 

promotion activity for the 
benefit of rural consumers in the 
Province of Ontario. 

They have placed on the road the 
Hydro “Travel Shop,” which is a 
showroom on wheels and which will 
roll out over the highways and the 
byways carrying the idea of living 
and farming electrically to all rural 
Ontario. 

The Travel Shop is a motorized 
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trailer unit fully equipped with mod- 
ern electrical appliances for the home 
and for the farm, and is manned by a 
crew of trained salesmen and demon- 
strators capable of disseminating in- 
formation on the use of this equip- 
ment and on the advantages to be 
gained thereby. 

It is planned to have the Travel 
Shop move from one rural power dis- 
trict to another on a regular schedule, 
and as each rural power district is 
visited a regular program of demon- 
strations will be held consisting of 
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HYDRO 


TRAV). SHOp 


WURAL TEMS TR ATION COACH 


The Hydro Travel Shop. 


cooking schools, farm equipment de-_ trical equipment will be given inform- 
monstrations, lectures and so forth. ation to enable them to decide what is 
At the same time prospects for elec- most suited to their requirements, 


Display of household equipment in front end of trailer. 
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Farm and dairy equipment shown in back end. 


also prices and information on where 
the various makes of equipment can 
be secured. e. 

The sales crew will also assist deal- 
ers and others to demonstrate indi- 
vidual appliances so that Hydro con- 
sumers. will thoroughly understand 
their uses. : 

Another function of the Travel 
Shop will be to assist smaller munici- 
palities, in which no suitable local or- 
ganization exists, to conduct cooking 
schools and demonstrations for the 
benefit of consumers in these munici- 
palities and to further assist in pro- 
moting range campaigns, water heater 
campaigns and any other activity 
which it may be the desire to promote 
locally. 

It is also proposed that the Travel 
Shop visit country fairs, exhibitions 
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and local market places to give Hydro 
consumers an opportunity to see the 
latest electrical equipment on the 
market and to learn how economical 
it is to make full use of this equip- 
ment in their homes, on their farms 
and elsewhere. 


The Travel Shop has already start- 
ed on its way and an itinerary has 
been planned for several months in 
advance. From the reception given 
to the Travel Shop and the expression 
of opinion of those who have attend- 
ed cooking schools and demonstrations 
there is reason to believe that this 
will prove a very valuable instrument 
in promoting the sale and use of elec- 
trical equipment among Hydro con- 
sumers in the rural districts of the 
Province of Ontario. 
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Chatham Electrical Show 


O demonstrate improvements, 
new ideas, styles and depart- 
ures in electrical appliances 
and their uses, a second an- 

nual Electrical Show was held at 
Chatham on Thursday, Friday and 
Saturday, April 20th, 21st and 22nd. 
The first show held last year attract- 
ed thousands of visitors and was suc- 
cessful beyond expectations of the 
sponsors, who were thus encouraged 
to make this year’s event even greater. 
Eleven Chatham electrical dealers, in- 
cluding the Hydro Shop, pooled their 
efforts to make the show attractive 
and interesting and built up a number 
of exhibits and demonstrations. 


The show was held in the Public 
Utilities warehouse and sub-station 
and was opened by Fred Biette, Chair- 
man of the Chatham Public Utilities 
Commission, assisted by Mayor J. J. 
Zink and Commissioner Charles 
Austin. 


In addition to the exhibits arranged 
by the Chatham dealers, visitors to 
the show were given the opportunity 
for inspecting, for the first time, the 
Hydro Travel Shop, a trailer truck 
arranged for rural demonstrations by 
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Blenheim’s New Public 
Utilities Building 
Blenheim Public Utilities Com- 
mission has erected a new headquar- 
ters building which was officially open- 

ed on Tuesday, April 25th. 

The building, which is one-storey 
and is 86 feet wide by 90 feet deep, 
stands on a lot having a frontage of 
52 feet by 210 feet deep, running 
through to the street in the rear. The 
front 40 feet is used for office space, 
consisting of a lobby and display 
floor, board-room, general office space, 
vault, billing and stock-room and 
wash rooms. In the rear 50 feet, are 
the meter repair room, stock-room, 
loading platform and truck space. The 
yard space at the back provides for a 
driveway and pole storage. 

The show windows at the front are 
of large plate glass, bordered with 
black and green Vitrolite glass panels. 
The interior is suitably finished to 
conform to the purpose of the build- 


A couple of typical booths at the Chatham show. 
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ing and the lighting designed to com- 
ply with the standards of The Illum- 
ination Engineering Society. 

The 1939 Blenheim Public Utilities 
Commission consists of William Neil, 
Chairman, and Mayor Gordon Knights 
and David Irving, Commissioners. P. 
S. Shillington is the Secretary-Treas- 
urer, and C. F. Tumelty, Hydro Super- 
intendent. The Hydro staff operates, 
in addition to Blenheim Hydro-Elec- 
tric System, Blenheim Rural Power 
District, Erieau Hydro-Electric Sys- 
tem and Erie Beach Hydro-Electric 
System. 


PS 


A.M. Bowman, Elmira, 
Honoured 


We note with pleasure that A. M. 
Bowman of Elmira is to be the 1938 
recipient of the Fuller Memorial 
Award presented annually by the 
American Waterworks Association. 
The following is an extract from the 
Convention issue of the Waterworks 
Information Exchange covering the 
19th Annual Convention of the Can- 
adian Section held in Toronto, April 
12th to: 14th,.1989: 


A. M. BOWMAN GETS THE 
FULLER MEMORIAL AWARD 


“The Fuller Memorial Award this 
year goes to A. M. Bowman, Water- 
works Superintendent of Elmira, 
Ontario. This is only the second 
award of this kind for the section, 
and it is presented in recognition of 
the work of the recipient in the water- 
works field. 

“This Memorial Award is issued 
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each year by the Parent Association 
to commemorate the name of one who 
made a lasting contribution to water- 
works, Geo. W. Fuller. It is granted 
to a member who has demonstrated 
his skill and aptitude in those activ- 
ities which made famous the name of 
the party for whom it has been cre- 
ated. In making the presentation to 
Mr. Bowman the section is paying 
tribute to one who has shown effici- 
ency in the operation of a typical 
waterworks system. While the mu- 
nicipality with which he has been 
associated is not a large one it is rec- 
ognized that intricate problems can 
and do arise in such systems, and are 
such as to require the best skill of the 
operator : 


“Congratulations to Mr. Bowman 


are in order.” 


Mr. Bowman has acted as Water- 
works and Hydro Superintendent in 
Elmira since 1917. His interest in 
his work has been intense and he has 
lost no opportunity to improve his 
knowledge. There is practically no 
waterworks or electric plant in East- 
ern Canada or in the Northern States 
that he has not visited and acquired 
detailed information in respect there- 
of. He has been a regular attendant 
at all Conventions and is well versed 
in electrical matters as well as water- 
works affairs. His conscientious ap- 
plication to his duties has been a 
great asset to the Elmira Public Util- 
ities Commission. We are pleased 
that his associates have seen fit to 
acknowledge his efforts in the water- 
works field. 

The actual presentation will be 


made in Atlantic City at the meeting 
of the Association in June 1939. 
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A System of Concrete Control 
for Scattered Small Jobs, Used 
by a Large Organization 


By R. B. Young and W. Schnarr, Testing Engineers, 
H.E.P.C. of Ontario 


HE Hydro-Electric Power 
Commission of Ontario was 
among the first to introduce 
modern methods for control- 

ling the quality of concrete. As far 

back as 1919, a system based on the 
water-cement ratio theory was used in 
the construction of the High Falls de- 
velopment* ; and by 1921, several jobs, 

totalling nearly three-quarters of a 

million cubic yards had been complet- 

ed on which methods of control and 
inspection very similar to those prac- 
tised today had been used. 


Naturally, on these early jobs, the 
technical problems were those of the 
pioneer; i.e., applying new principles 
to old problems and adapting new 
procedure to the variety of conditions 
that arose. During this period, the 
jobs were relatively large and no 
thought was given as to whether or 
not the knowledge and experience 
being obtained could be used on 
smaller work. However, as the suc- 
cess of the new practices became as- 
sured, this question arose and an at- 
tempt was made to solve it. By 1926, 
several concrete jobs as small as one 
or two thousand cubic yards had been 


*Seven Years of Experience with Job Control 
of the Quality of Concrete—By R. B. Young. 
Proceedings A.C.I. 1926, Vol. 22, p. 79. 


Presented to the American Concrete Institute 
at New York on March 2, 1939. 


built using in great part the control 
technique that had been developed for 
the larger operations. From this, fol- 
lowed a demand for modified methods 
that could be used on even the small- 
est concrete job and so instructions, 
applicable where the quantity of con- 
crete to be placed did not exceed 500 
cubic yards, were prepared for the 
use of superintendents, foremen and 
engineers responsible for this class 
of work. 

These instructions were not imme- 
diately accepted by the men for whom 
they were prepared, and it has re- 
quired not a little effort to convince 
them that they are reasonable and in 
the interest of the job; but that con- 
dition has gradually passed and now 
the methods have almost unanimous 
acceptance and are in use on all jobs 
for which they are applicable. 

About two years ago it was decided 
to revise and amplify these instruc- 
tions in the light of the experience 
gained in their use during the pre- 
vious ten years. The resulting docu- 
ment, which forms the latter part of 
this paper, is offered as a contribution 
to the Institute’s efforts of bettering 
ordinary concrete. 

These instructions are not submit- 
ted as an answer to the problem of 
controlling the quality of concrete on 
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the small job. They are neither com- 
plete nor comprehensive and anyone 
reading them will find many things 
omitted that probably he would feel 
should be included but, in spite of 
their very obvious omissions, they 
have worked well and filled a need in 
the work of the organization for which 
they were prepared, and that is the 
best answer the authors can make to 
possible criticisms. 

It is obvious that these instructions 
have been written with a particular 
organization in mind. Because of 
this, it will be desirable to outline the 
conditions under which they have 
functioned so satisfactorily. 

In the first place, the Commission 
does most of its own construction and 
this work is centralized in one depart- 
ment. It maintains also, a large labor- 
atory, a section of which is equipped 
to make investigations required in Sse- 
lecting materials and testing concrete. 
The laboratory also carries out inspec- 
tion of all kinds including that of con- 
crete construction and so is staffed 
with men competent to deal with any 
problem that arises in connection with 
concrete work. 

The operations of the Commission 
are of some magnitude and its con- 
struction work offers regular employ- 
ment to a large staff. The total num- 
ber of men engaged in this class of 
work varies of course with its activ- 
ities but there is always a sufficient 
number employed to insure a contin- 
uity in field operations, which facili- 
tates the enforcement of instructions 
such as are here described. Period- 
ically, there are newcomers to train, 
but many of the foremen and others 
get their jobs by promotion and, 
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therefore, are already familiar with 
the Commission’s way of doing work. 

To facilitate the training of the 
field forces and promote uniform 
methods, the Commission annually 
holds a foremen’s convention to which 
is sent the more responsible field men 
that can be spared from jobs in prog- 
ress. These men are from various 
lines of work; in fact, all of the trades 
that go to make up ordinary construc- 
tion are represented. Some have daily 
contact with concrete work, some only 
occasionally, but because of the di- 
versity of the work that they may be 
called upon to do and the probability 
that anyone of them may have to 
supervise jobs involving -each of the 
different trades, all receive instruc- 
tion in the concreting methods of the 
Commission. 

With this introduction, let us con- 
stder briefly, the few simple require- 
ments set out in the appended Instruc- 
tion: 

In the first place, it is intended both 
as a specification for the making of 
concrete and as an explanation of why 
it should be done as described. Both 
the specification and explanatory mat- 
ter have been combined in one docu- 
ment because it is felt that the men 
will more willingly follow instruc- 
tions if they understand the reason 
for them. To separate the ‘must” 
from the “why”, all mandatory 
clauses are distinguished from ex- 
planatory clauses by the use of a dis- 
tinctive type face. 

The general specifications of the 
Commission require that any concrete 
exposed to the weather in whole or in 
part, shall have a minimum compres- 
sive strength at 28 days of 3,000 lb. 
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per sq. in. For work coming within Since the average small job has no 


these instructions, this, in effect, is 
all concrete placed; thus only one class 
has to be considered, which helps to 
simplify the work. 

For concrete where durability is 
the controlling factor, the practice of 
the Commission is to specify a definite 
minimum cement content. For aver- 
age work having a coarse aggregate 
graded to not over a 2-inch maximum 
and subject to rigid inspection, this is 
usually set at from five to five and 
one-half sacks per cubic yard. For 
small jobs, which receive no inspection 
and which usually have to use ap- 
proximate methods for measuring the 
aggregates, the minimum cement con- 
tent is usually set at 6% sacks per 
cubic yard.* This may seem high but 
it is more important on this class of 
work to make certain that the concrete 
is durable than to effect small econ- 
omies in the use of cement. On an 
average small job, the cost of the ex- 
tra cement thus used will seldom ex- 
ceed $100.00, a sum which would not 
pay for many repairs, if they became 
necessary later by reason of poor con- 
crete. 

Throughout the instructions, special 
emphasis is placed on the necessity for 
keeping the total water in the con- 
crete within the specified limits. To 
bring this out more pointedly, repeat- 
ed reference is made to the water con- 
tained by the aggregate and the neces- 
sity of correcting therefor. This has 
been done deliberately because exper- 
ience has shown a general tendency 
amongst concrete men to forget this 
important point. 


*The Canadian sack of cement weighs 87% Ib. 
gross. 


facilities for testing the moisture con- 
tent of aggregates, an empirical meth- 
od must be used for its determination 
and so the instructions under Correc- 
tions for Moisture in Aggregates have 
been adopted. Experience over ten 
years has shown that this simple 
method is satisfactory and seldom pre- 
sents any difficulty in operation. 

Proportions are given both in 
weights and volumes but the latter are 
generally used in practice. It will be 
noted that no reference is made to the 
usual dry rodded volumes, the propor- 
tions being stated in terms of aggre- 
gates containing natural moisture, 1.e., 
in the condition which they will be 
used on the job. This practice intro- 
duces no important error, yet it avoids 
the necessity for correcting the pro- 
portions for the bulking effects of 
moisture. In most cases, the aggre- 
gates are tested prior to use and the 
proportions are set by the laboratory 
but where, for any reason, this is not 
done, the proportions specified in the 
Instructions are used. As the Com- 
mission’s practice on all concrete op- 
erations of any size is to measure all 
materials by weight, cognizance is 
taken of weight proportions for the 
benefit of those men who are used to 
working with these units. 

It will be noticed that the Instruc- 
tions permit those in charge to modify 
the basic mix as conditions on the job 
may require. This is done to provide 
for variations in the grading of the 
aggregate and for any changes in 
workability that may be necessary in 
different sections of the work. The 
practice may be questioned by some as 
putting too much authority in the 
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hands of the foremen or others, but 
since the specification contains a mini- 
mum cement content, a maximum 
water-cement ratio, a consistency re- 
quirement and the provision that ‘the 
amount of sand shall not be less than 
% of the volume of the coarse aggre- 
gate or more than equal to it”, the 
quality of the concrete is safeguarded 
and no trouble has so far resulted. 

The inclusion in the instructions of 
an actual example for the calculation 
of batch quantities needs little com- 
ment other than to point out that it 
has proven useful and also helps to 
emphasize that corrections must be 
made for the moisture contained in 
the aggregates. 

The clauses covering materials are 
simple because the acceptance or re- 
jection of both cement and aggregates 
rests with the Commission’s labora- 
tory. An exception to this is made in 
the case of purchases of small quan- 
tities of cement. 

One of the most frequent and 
troublesome questions that arise is 
the use of cement that has become 
caked from storage. Some of the 
Commission’s work is carried out at 
inaccessible locations and cement has 
to be transported and stored months 
ahead of actual concreting. In spite 
of every precaution, caking of cement 
occurs and much study has been given 
to the usefulness of cement in this 
condition. Tests have shown repeat- 
edly that caked cement that will pass 
the simple test given in the Instruc- 
tions will meet standard specifications 
and make good concrete. 

Because of their importance, consid- 
erable attention is given to the ques- 
tion of aggregates. Pit run aggre- 
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gates are forbidden although much of 
the work has to be done in areas 
Where commercially produced aggre- 
gates are not available and the use of 
unscreened materials would be a great 
convenience. At one time this was 
permitted, subject to certain condi- 
tions, but even with rigid restrictions 
imposed, the practice was found to be 
unsatisfactory and for the last few 
years, has been discontinued. 

No great difficulty has been exper- 
ienced in getting suitable coarse ag- 
gregates; therefore, little reference 
has been made to them but there has 
been much confusion as to what con- 
stitutes a good concrete sand and so 
this information has been included, 
together with an excerpt from the 
Commission’s Aggregate Specification, 
which is used where sand is to be pur- 
chased from local dealers. 

The latter may interest some of our 
readers because it differs in important 
particulars from accepted standard 
specifications. It places a_ rather 
high minimum limit upon the amount 
passing the No. 48 sieve, specifying 
twelve instead of the usual five per- 
cent; it permits five percent passing 
the No. 100 sieve, and it definitely lim- 
its the amounts that may fall be- 
tween the No. 8 and 28 or the No. 14 
and 48 sieves. These requirements 
are based on experience with water 
and earth retaining structures built 
with aggregates that would not meet 
this specification. Through the years, 
the concrete in these structures has 
shown a lack of durability that could 
be traced to porosity of the concrete 
brought about by the use of sands 
either Iscking in fine material or con- 
taining too large a percentage of par- 
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ticles of approximately one size. De- 
ficiencies of this type can only be com- 
pensated for in part by the use of ad- 
ditional cement and therefore for con- 
crete that must be durable and water- 
tight we are more and more insisting 
on the use of well-graded sands. 


The sampling of aggregates is con- 
sidered at some length because it is 
a frequent and very important duty 
which has to be performed by the field 
men. 


Admixtures are treated very briefly. 
In general, they are forbidden but on 
occasion, with the permission of the 
engineer, use is made of calcium chlor- 
ide as a hardening agent and when 
so used the amount to be added to the 
mix is definitely limited to two pounds 
per sack of cement. 


Measurement is also treated briefly. 
Much experience with measurement by 
struck volumes has demonstrated that 
where conscientiously done, it gives 
quite satisfactory results. There has 
been no difficulty in getting this pro- 
vision carried out, for the officials re- 
sponsible for construction, because of 
their experience with weight propor- 
tioning on large jobs, realize the 
necessity for accurate measurements. 
The men on the job also, once they 
have used struck volumes, appreciate 
the advantages of having a uniform 
concrete to handle and place, and are 
willing to take the extra trouble neces- 
sary to obtain it. 


Due to the fact that the mixing 
equipment furnished any job is en- 
tirely under the control of the Com- 
mission, no specifications are required 
for this part of the concreting oper- 
ations except to point out that the 


batch must be turned over for a full 
minute and one-half. 

Curing follows standard practice 
but some comment is necessary re- 
garding the treatment of concrete in 
freezing weather. No chemicals are 
allowed to be used as an anti-freeze. 
This is already forbidden under Ad- 
mixtures but is mentioned again be- 
cause of the persistent propaganda 
maintained in some quarters, recom- 
mending calcium chloride and other 
salts as an anti-freeze. The idea un- 
derlying such practice is very attrac- 
tive but it is a poor prop to lean on 
in even moderately cold weather. 

The other clauses under the head- 
ing Precautions in Freezing Weather, 
represent in essence the Commission’s 
practice in cold weather concreting; 
namely, to keep the concrete mixes at 
reasonable temperatures and to give 
them protection as soon as possible 
after being placed rather than to put 
them in hot. Finally, it is specified 
that ‘Suitable means shall be provid- 
ed for maintaining all parts of the 
concrete at a temperature of at least 
50 deg. fahr., for not less than 72 
hours after placing”; i.e., the concrete 
just within the forms rather than the 
enclosure built without the forms is to 
be kept to the required temperature. 

The section on surface finishes is 
somewhat longer in proportion than 
other parts of the Instructions. There 
are two reasons for this:—first, a 
great deal of difficulty has been ex- 
perienced in the past because of poor 
finishing, and second, it is desired that 
there shall be as much uniformity as 
possible in the finish of the Commis- 
sion’s concrete. No apology is offered 
for the methods adopted; there are 


VOL. XXVI, NO. 4 


THE BULLETIN 


115 


CUT THE HyDRO-ELECTRIC POWER COMMISSION OF ONTARIO _IIIItttttitsnssinesnttnsninnimimannsam 


other ways of obtaining satisfactory 
surfaces, but these have worked well 
and that is their justification. 

The final section of the Instructions 
deals with the testing of concrete and 
follows standard practice. They are 
included because samples of concrete 
are regularly required from all but the 
very smallest of jobs and the sampling 
and moulding of the specimens have to 
be done by the field men. 


In conclusion, a word of tribute to 
the many men who are building the 
Commission’s small concrete struc- 
tures. In the ten years in which an 
attempt has been made to introduce 
adaptations of modern concrete meth- 
ods onto the small job, the quality of 
the work has” greatly improved. 
Whereas, 2,000 lb. per sq. in. concrete 
was the rule ten years ago, concrete 
made today will often run as high as 
5,000 lb. per sq. in. with no increase in 
the quantity of cement used. The 
workmanship has improved to a point 
where honeycomb, fill planes and other 
evidences of carelessness are prac- 
tically non-existent and the general 
excellence of the concrete is evident to 
even the most inexpert observer. All 
in all, the engineers of the Commis- 
sion are well satisfied with the re- 
sults that are being obtained. 


* * * * 


INSTRUCTION FOR CONCRETE 
ON JOBS OF LESS THAN 
500 CUBIC YARDS 

QUALITY 

Unless otherwise specified, all con- 
crete shall have a minimum compres- 
sive strength of 3,000 lb. per sq. in., 
at 28 days. It shall contain a mini- 
mum of 64% sacks of cement per cubic 
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yard and the maximum amount of 
water used shall not exceed 5 Imperial 
gallons for each sack of cement in 
the mix. (Water-cement ratio by 
weight of 0.57). 


- WATER-CEMENT RaTIO 

The strength and durability of con- 
crete is adversely affected by the use 
of any water in excess of that actu- 
ally needed to hydrate the cement. 
Therefore the maximum amount of 
water specified shall not be exceeded 
and if circumstances require a more 
plastic mix than the proportions as 
given permit, cement as well as water 
shall be added to the batch to main- 
tain the quantity of water used per 
sack of cement (water-cement ratio). 

The maximum water is the total 
amount entering the mix and shall in- 
clude the surface water carried by the 
aggregates, which must be deducted 
from the total in determining the 
water to be added to the batch. 


CORRECTIONS FOR MOISTURE 
IN AGGREGATE 
Whenever the moisture content is 
not determined accurately by test, 
the surface water that is carried by 
fine and coarse aggregates shall be 
assumed to be as follows: 


Condition of Imperial gal. 
Aggregate Aggregate per cu. ft. 
Fine aggregate Damp % 
do Moderately wet y% 
do Wet %4 
Coarse aggregate Damp No correction 
do Wet vA 


Note: An Imperial gallon of water weighs ten 
pounds. 


These quantities, multiplied by the 
cubic feet of sand and crushed stone 
or gravel in the batch will give the 
quantity of water that must be de- 
ducted in determining the amount of 
water to be added to the mix. 
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PROPORTIONS, GENERAL 
Proportions may be given in terms 
of dry weights or damp volumes but 
for jobs coming within this specifica- 
tion, the latter will usually be used. 


Proportions by Volume 

For average well-graded aggregates, 
containing their natural moisture, 
the proportions by volume will be 
approximately: 


Cement: +=... 1 sack 
Sand’ sce utes 2c20.CU. 40. 
Coarse Aggregate ...... 3.00 cu. ft. 
Water Maximum ......... 5 gal. 


Proportions by Weight 

For average well-graded aggregates 
free from moisture, the proportions 
by weight will be approximately : 


*Cements..ee ate ee 1 
Sand see ae Oe 2.25 
Coarse Aggregate ................. o.20 
Water Maximum «2... 5 gal. 


per sack of cement. 


Where proportions are given by 
weight but measurement on the job 
is by volume, it will be necessary to 
convert the weights specified into 
equivalent volumes of the damp ag- 
gregates as used. 


For average conditions and mate- 
rials, a unit weight of 90 lb. per cu. 
ft. for sand, (either moist or wet), 
and 95 lb. per cu. ft. for gravel or 
crushed stone (either dry or damp) 
shall be used in the calculation of 
batch quantities unless actual tests 
have been made to determine the units 
weights on the job or other weights 
have been specified by the Labora- 
tories. 


EXAMPLE OF CALCULATION OF BATCH 
QUANTITIES 

A typical calculation showing how 
to convert weight proportions to batch 
volumes and also how to make correc- 
tions for moisture in the aggregates 
is given here as a guide. 

Assume that 3,000 lb. concrete is 
required and a _ two-bag batch is 
wanted. Let the proportions specified 
be: 1: 24%: 3% by weight and the 
aggregate available be sand and 
gravel, both damp. 

The weight of the different ma- 
terials for a two-sack mix will be 
therefore: 


*Cement—2 sacks, i.e., 

2x 87144 = 175 lb. 
Sand —24%,x2x 87% = 394 lb. 
Gravel—3\4 x 2 x 871% = 570 |b. 


Converting these to volumes, using 
the unit weights specified in the pre- 
ceding section, gives: 

Volume of sand, 394 + 90 = 
4.4 cu. ft. 
Volume of gravel, 570 + 95 = 
6.0°cRn TE: 


The maximum quantity of water is 
specified to be 5 gallons per sack; 
hence, for a two-sack batch, this will 
be: 

2x 5 = 10 gallons 


From this must be deducted the 
amount of water contaned in the sand. 
(If the gravel was wet the water in 
it would also have to be deducted. 
DAMP SAND CONTAINS 1/3 or 0.33 
GAL. PER CU. FT. AND THE SAND IN 
THE BATCH WILL THEREFORE CONTAIN 
4.4 x 0.383 = 1.45 GAL. As no correc- 
tion has to be made for the small 


; *The gross weight of a sack of cement in Canada 
is 87144 lb. and is assumed to contain a cubic 
foot of cement. 
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amount of moisture contained in 
damp gravel, the water to be added 
to the batch will therefore be: 
10— 1.45 = 8.55 or 84% gallons. 
The actual volumes to be used are 
therefore: 


Cement. 242) 2.2... 2 sacks 

SSE As et ke ae ee eter 4.4 cu. ft. 
Gravele 25 Ss ort Geo 6.0 cu. ft. 
MASH Wey tle eee ee elses Sones ate 8.5 gallons 


If the proportions are specified by 
volume, it is only necessary to multi- 
ply them by the number of sacks of 
cement to be used in the batch, cor- 
recting for moisture contained in the 
aggregates in the manner just de- 
scribed, to obtain the quantities to 
be measured. 


CORRECTING THE MIX TO MEET JOB 
CONDITIONS 

If, in use, the proportions given 
produce too harsh a concrete, the 
workability may be improved by in- 
creasing the quantity of sand and cor- 
respondingly decreasing the quantity 
of coarse aggregates, except that the 
amount of sand shall not be less than 
2/3 of the volume of the coarse aggre- 
gate or more than equal to it. 

If the mixes are too wet, the quan- 
tity of aggregate may be increased 
provided the mixer capacity will per- 
mit; if not, both the cement and 
water should be decreased by what- 
ever amount is necessary to obtain the 
proper consistency. Vice versa, if the 
mixes are found to be too dry, the 
quantities of aggregates may be de- 
creased or the cement and water both 
increased. 

CONSISTENCY OR WORKABILITY 

No hard and fast rule can be given 

for determining the consistency of the 
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mix for it depends on the type of work 
and must be decided on the job. Gen- 
erally speaking, the mix shall be as 
dry as circumstances permit, yet it 
shall be plastic and workable so that 
it will place and finish well, but it 
shall never be so wet that it will seg- 
regate in handling. Since any increase 
in the wetness of a mix, increases the 
amount of cement and therefore the 
cost necessary to meet the quality pro- 
visions of these specifications, mixes 
that are wetter than absolutely neces- 
sary shall not be used. 


CEMENT 

Shipments or purchases of cement 
in excess of 50 sacks shall be tested 
by the Laboratories and shall not be 
used until reported by them to be 
satisfactory. 

Cement that has been caked in stor- 
age is still usable if, when pressed be- 
tween the thumb and fingers, it read- 
ily powders. Cement that does not 
meet this test shall not be used until 
its quality has been checked by the 
Laboratories and permission granted. 


WATER 

Water for concrete shall be clean 
and free from injurious amounts of 
oil, acid, alkali, organic matter or 
other deleterious substances. Potable 
water is satisfactory; other water 
shall be subject to approval by the 
Laboratories before use. 


AGGREGATES, GENERAL 

The engineers shall be advised of 
the source of aggregate to be used on 
each job. Preferably, an established 
source of aggregate shall be chosen, 
but where this is not possible or 
where the Commission has never 
used aggregate from the source in 
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question, samples of all aggregates 
which it is desired to use, shall be 
taken and submitted to the Labora- 
tories for approval. 


Aggregates shall be separated into 
sand and coarse aggregate before be- 
ing used. No pit or crusher run ma- 
terials will be permitted. 


Where screened aggregates are not 
available and screening has to be done 
on the job, a suitable screen for sepa- 
rating the fine and coarse aggregate 
would be a commercial % in. or its 
equivalent, mounted on a 214 ft. by 
4 ft. frame sloped to a batter of 8 
livabze 

In selecting sand* it should be re- 
membered that fine sand requires 
more cement to produce concrete of a 
specified quality, and very fine sand 
will not be permitted. A very coarse 
sand gives poor finishes and concrete 
that does not weather well. 


SAMPLING AGGREGATES 

It is essential that samples be rep- 
resentative of the material taken, as 
it is on these samples that the suita- 
bility of the supply is judged. 

If a deposit is worked as a bank 
or pit and has an open face, the sam- 
ple shall be taken by channeling the 
open face. Care shall be taken to 
eliminate any over-burden or strip- 
ping at the top or any that has fallen 
along the face. 


*Purchases of sand shall conform to the follow- 
ing requirements: 
Grading—Fine aggregate shall be graded from 
fine to coarse within the following limits: 
Percent Passing 


No. 4 sieve —95. 


No. 48 sieve —Not more than 30 and not less 
than 12. 
No. 100 sieve —Not more than 5. 


Weight removed 

by decantation —-Not more than 3. 

Not more than 75 percent by weight of the fine 
aggregate shall lie between sieves Nos. 8 and 28, 
nor between sieves Nos. 14 and 48. 


In sampling from belts, trucks or 
stockpiles, numerous samples shall be 
taken at various intervals or at vari- 
ous places about the pile. 

A systematic collection of samples, 
should when assembled, contain a cor- 
rect proportion of each size and be 
representative of the larger mass. 
When the accumulated samples have 
been taken, it will be necessary to re- 
duce the total to approximately 75 lb. 
This may be accomplished by quarter- 
ing as follows: 

Mix all samples together while still 
moist. 

Pile in the shape of a cone. 

Spread by drawing the cone from 
the centre outward with a shovel. 

Divide the sample into four quar- 
ters. 

Remove the two opposite quarters. 

Remix the remainder. 

Continue this procedure until the 
sample is the size required. 

Each sample shall be shipped in a 
secure box or bag, and contain the 
following information: 

Source of supply. 

Quantity available. 

Distance 'to nearest point where ma- 
terial is to be used. 

Sampled by. 

Where the material is to be used. 

ADMIXTURES 

No materials other than portland 
cement, aggregate, water and rein- 
forcement shall be used in any con- 
crete unless authorized by the Engi- 
meer. 

Calcium chloride, when permitted 
by the engineer, is to be used only 
for accelerating the hardening of the 
concrete and no reliance is to be 
placed on it as a protection against 
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freezing. Jt shall not be used in ex- 
cess of two pounds per sack of cement 
in the batch. 


MEASUREMENT 

Cement can be batched in whole or 
half sacks without further measure- 
ment. If other than a half sack of 
cement is required, it must be 
measured in calibrated boxes. 

All fine and coarse aggregate shall 
be measured separately in suitable 
boxes provided with adequate handles 
so as to insure that the specified quan- 
tities are in each batch. Where 
larger quantities of concrete are 
placed, struck buggies and wheelbar- 
rows may be used. 

Water shall be measured in cali- 
brated tanks or barrels by an ap- 
proved method. 


MIXING 

Mixing shall be done in an ap- 
proved batch mixer and the mixing 
time shall not be less than 1% min- 
utes after all ingredients are in the 
mixer. 

PLACING 

The surface on which concrete is to 
be placed shall be clean, free from 
debris, laitance and surface water. 
The surface shall be saturated with 
water for some hours previous to 
placing the concrete. Where the con- 
crete is placed on rock or other con- 
crete, dry cement or cement paste 
shall be brushed into the surface for 
bonding. The first batch placed shall 
be mortar, obtained by omitting the 
coarse aggregate from the specified 
mix and reducing the water as re- 
quired. Following the mortar, the 
concrete shall be deposited continu- 
ously and as rapidly as practicable 
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from bottom to top, except where 
otherwise directed by the Engineer. 

The concrete shall be deposited in 
the forms as nearly as practicable in 
its final position. The plastic surface 
should be approximately horizontal 
and any dropping, chuting or method 
of placing that segregates the con- 
crete should not be used. 

The concrete shall be compacted 
during and after depositing by tramp- 
ing, vibration, or with suitable tools. 
The concrete shall be _ thoroughly 
worked around embedded fixtures, and 
into all parts of the forms. Light 
spading of the concrete next to the 
form will prevent honeycombing and 
make the surface smoother. 

Compaction must be thorough, but 
the concrete should not be _ over- 
worked as this is detrimental. 


CURING 

All freshly placed concrete shall be 
protected from the weather. As soon 
as the concrete has hardened suffi- 
ciently to prevent damage thereby it 
shall be kept continuously wet by 
sprinkling or otherwise for at least 
seven days. Moist sand is very satis- 
factory as a curing agent. 


PRECAUTIONS IN FREEZING WEATHER 
All aggregates shall be thawed free 
from frost and ice before being used. 
Salt or other materials shall not be 
mixed with the concrete for the pur- 
pose of preventing freezing. 
Concrete placed at a temperature 
lower than 40 deg. fahr., shall have 
a temperature of not less than 60 deg. 
fahr., nor greater than 90 deg. fahr. 
Suitable means shall be provided 
for maintaining all parts of the con- 
crete at a temperature of at least 50 
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deg. fahr., for not less than 72 hours 
after placing. 


SURFACE FINISHES 

All surfaces to be finished shall be 
screeded as indicated on the plan. 
Following this a wooden float shall be 
used to depress all stones and the con- 
crete allowed to harden until floating 
does not bring water to the surface. 
At this time the whole surface shall 
be given a final wood floating. Steel 
trowels shall not be used except where 
specified. Proper curing shall follow 
for seven days. 

The face forms shall be removed as 
soon as practicable, all fins or other 
projections shall be carefully remov- 
ed, and any voids or damaged places 
shall be immediately saturated with 
water, and filled with a mixture of 
the same composition as that used in 
the surface, and allowed to set. 

The surfaces to be finished shall 
then be wetted and rubbed with car- 
borundum brick, or other abrasive, 
without applying any cement or other 
coating, until even and smooth. When 
this has been done, the grout or mulch 
which has collected shall be_ thor- 
oughly washed off. For surfaces not 
specified to be painted, the surface 
shall again be wetted and rubbed un- 
til a small accumulation of fine grain- 
ed paste is produced. This paste 
shall not be removed, but shall be 


carefully spread with a moist white- 
wash brush, to form a uniform, very 
thin coating upon the surface of the 
concrete. 


CONCRETE TESTS 

Concrete test cylinders shall be 
made on all jobs of 50 cu. yd. or over, 
and on smaller jobs when specified. 

One test shall be made for each 50 
cu. yd. of concrete placed. Three 
cylinders shall be considered a test. 
Concrete for tests shall be collected 
from numerous batches, remixed only 
enough to produce uniformity and 
then moulded. 

When making test specimens, each 
mould shall be one-third filled and 
then rodded 25 times with a %% in. 
bullet pointed rod. This operation 
shall be repeated until the cylinder 
is filled. The top of the cylinder shall 
be screeded off and allowed to settle 
but no further finishing shall be done. 
Stone over 1% inches in size shall not 
be put in the mould. 

Test cylinders shall be stored in 
damp sand where the temperature 
shall not fall outside the range of 60 
deg. fahr. to 75 deg. fahr. All test 
cylinders shall be sent into the La- 
boratories by express in time for the 
7-day test. 

The Laboratories will supply the 
field with moulds and test form re- 
ports as requested. 
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Hydro Lamp Window Dressing 
Contest Awards 


Class 3 


Hydro Shops located in the larger towns 


Second Prize, Class 3, Picton Public Utilities Commission. 
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Class 4 


Hydro Shops located in smaller towns 


Tie First Prize, Class 4, Stamford Township Public Utilities Commission. 
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Tie First Prize, Class 4, Forest Public Utilities Commission. 
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Sales Promotion 


A Presentation of the Sales Promotion Programme of the 
Hydro-Electric Power Commission of Ontario 


By M. J. McHenry, Director, Assisted by other Members of the Sales 
Promotion Department, H.E.P.C. of Ontario, G. W. Hague, 
Vice-President, MacLaren Advertising Company, 

Limited, Toronto, and J. W. Welch, Director 
of Sales Promotion, Edison General 
Electric Company, Chicago 


(Continued from March) 


Mr. G. G. Cousins 

The Commission has been furnish- 
ing lighting service, as many of you 
know, for a good many years. It 
started, I would say, about twenty 

years ago, and came as a natural 
~ outgrowth of the work of our illumi- 
nation laboratories. 

We received occasional requests 
for advice on lighting. These grew 
until it became necessary to engage 
an engineer on such work for his 
entire time. 

All of the work that has been done 
previous to last summer, came to us 
without solicitation on our part. It 
is quite evident then, that when there 
is a large demand for lighting ser- 
vice, that there is a large field for 
organized lighting promotion. 

Last spring, a lighting section was 
organized for a more extensive cam- 
paign. We placed four men in the 
field, and this service was announced 
throughout the province, and for a 
time, the requests came faster than 
we. could comply with them, with the 
result, Iam afraid, many of you were 
disappointed in not getting prompt 
service. 

We are now organized for a more 
extensive campain. Mr. McHenry 
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has shown how the districts are di- 
vided with men allotted to each dis- 
trict, so they will be conveniently sit- 
uated at any time. 

I think you are all familiar with 
the old Chinese adage that one pic- 
ture is worth a thousand words. The 
literal interpretation of that might 
be that the science of sight is a 
thousand times better than speech. 


We have not stopped at pictures, 
although pictures are used a great 
deal. We put on a demonstration, 
and I think I can safely say one de- 
monstration is better than a thou- 
sand pictures. 

Proper demonstration material en- 
ables us to put up an installation 
of lighting in a store, both interior 
and also show-window. The wiring 
is of a temporary nature. It can be 
assembled on the spot, and put up 
in one to three hours, depending 
upon local conditions. 

So far, we have requested that 
these be connected ahead of the ser- 
vice meter so that the merchant in 
whose store these demonstrations 
are placed, will feel free to use them. 
In fact, we tell them that it will not 
cost a cent, and they can use the 
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lighting in a way that otherwise they 
would not be able to. 


The demonstration load will be in 
the neighbourhood of 3,600 or 4,000 
watts. We believe it is valuable, and 
is of great assistance to this cam- 
paign and the service in general, to 
have such power that is used in a 
week, supplied free. It enables us to 
present the story of lighting in a way 
that we couldn’t do otherwise. 

We are asking the municipaiities 
to advertise this service when we send 
men into a town, and we have found 
that when the men are started, they 
are looked for from place to place. 


We would like the local municipal 
systems to give our men access to 
the building records of a number of 
prospects. By that means, they can 
study what the merchants have been 
paying for power, and how much has 
been used, and what their hours of 
use are. We can then go to a mer- 
chant with valuable information with 
regard to the merchant’s use of pow- 
er, and with a better starting point 
from which to promote the use of 
better lighting, the greater use of 
power for longer hours. In a great 
many cases when We tell the mer- 
chant how much it will cost to oper- 
ate this lighting load for a greater 
number of hours, they show no hesi- 
tation in adopting our recommenda- 
tion. 


We equip our men with meters and 
other instruments with which to 
make a survey of lighting conditions 
in any kind of premises, whether a 
store, a factory, office or other place 
where light might be used. They 
make a survey of the conditions and 


where plans can be made, sketches 
are sent to the office, and new recom- 
mendations and plans are prepared 
and forwarded, a copy being sent to 
the local Hydro manager so that he 
knows what we are recommending to 
his consumers. 


Now, what have we been accom- 
plishing by this service? During the 
months of November and December, 
we have issued 93 reports. The orig- 
inal load in the places surveyed 
amounted to 263 kilowatts and the 
load recommended by our recommen- 
dations amounted to over 950 kilo- 
watts. That is a ratio of three and 
a half times. 


We are not foisting on the mer- 
chant a means to sell power. Ser- 
vice is the keynote of this work. Our 
men are instructed to render the best 
service they can, whether it involves 
increased lighting load or otherwise. 
We are rendering a service, and the 
increased load naturally follows. 


This service has been very grate- 
fully received. In many instances, 
the merchants who are approached 
and who have had the lighting situa- 
tion explained, have asked why this 
service wasn’t available before. In 
many cases, before our men leave 
town, the merchants Who have re- 
ceived our recommendations have al- 
ready started to carry them out. In 
one instance, a merchant wouldn’t 
allow our men to take down the de- 
monstration equipment, but had it 
permanently installed. 

Lighting is a most valuable load 
for the use of power. The executives 
of the power companies in the United 
States who have been operating 
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lighting service departments for a 
number of years, admit frankly that 
it was the lighting load that carried 
them through the depression. 

With the men that we now have 
on our staff, we cannot cover the 
whole province at once. We have to 
lay out our work so that men can 
move from place to place, in a more 
or less logical sequence. We will 
have at least one man available to 
answer any calls for immediate serv- 
ice. 

In a town or city the size of St. 
Thomas, it takes about six man- 
weeks to make a thorough Survey. 
We follow that up a month cr so 
later by a week of follow-up work 
with the merchants and others, to 
obtain fullest results. 

If any of you have requests for 
lighting advice in your district, and 
you require immediate service, please 
write in and let us know. We will en- 
deavour to comply with your request. 


Mr. McHenry 

I am sure that Mr. Cousins will not 
object if I add to his complete out- 
line of the work involved, the thought 
that the lighting section has been es- 
tablished for the benefit of the muni- 
cipal systems. We are anxious to 
make surveys of commercial estab- 
lishments in as many towns and 
cities as possible. Therefore, I sug- 
gest to Hydro managers and com- 
missioners, that they forward us 
their requests for such surveys, and 
we will endeavour to arrange a 
schedule which will take care of each 
municipality as quickly as possible. 

In our plans for this year, there is 
one particularly interesting cam- 
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paign on which we have not touched 
as yet. We are fortunate in having 
with us this afternoon, the Vice- 
President of our Advertising Agency, 
the MacLaren Advertising Company 
Ltd. It is my privilege to introduce 
Mr. George Hague to you, and to 
ask him to present to you, one of the 
outstanding campaigns which has 
been planned. 

Mr. G. W. Hague 

Today I have the privilege of de- 
scribing one of the most vital and in- 
teresting promotional projects ever 
undertaken by a public utility on this 
continent — Electric Demonstration 
Week. 

Specific weeks set aside to empha- 
size aspects of our community life 
have become increasingly popular in 
recent years. The result is that we 
have an Educational Week, and an 
Apple Week, and a host of other 
kinds of weeks. And so, with the 
growth of sales-consciousness in the 
agressive and up-to-date electrical 
and power industry in Ontario, the 
question naturally arises “Why not 
an Electric Demonstration Week?” 

I will tell you as briefly as I can 
the reasons underlying the decision 
to hold an electric demonstration 
week. It is designed to make at one 
time and one place, everybody elec- 
trically conscious, and to provide the 
entering wedge that will open the 
way to more intensive merchandis- 
ing in the electrical industry in the 
key cities and towns of Ontario. 

Now, who participates in this cam- 
paign and provides this entering 
wedge? The answer is—everybody 
in the electrical industry. The 
Hydro-Electric Power Commission of 
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Ontario, the local Municipal Hydro 
Commission, all local dealers, manu- 
facturers and jobbers of every type 
of electrical equipment will co- 
operate. And added impetus will be 
given the project by the daily news- 
papers of Ontario, in the form of 
essential publicity and editorial sup- 
port. 

For the most efficient and effec- 
tive operation of the plan, we have 
zoned the province creating five 
zones, the proposal being that we 
will run five consecutive demonstra- 
tion weeks—one in each zone. 

The city of Toronto, on account 
of its size, is the only place where 
the activity will be confined to one 
municipality at one time. Toronto 
constitutes one whole zone by itself. 
In the other four zones, five and 
sometimes six of these demonstration 
weeks will be conducted simultan- 
eously in as many municipalities. 

There are some twenty five key 
cities and towns in Ontario where 
there are daily newspapers, and as 
a daily newspaper is a most impor- 
tant feature in this campaign, we 
are planning to use them in each 
case as the centre of the activity. 
We want demonstration weeks to run 
in every important municipality; but 
the cities where there are daily 
newspapers, are recognized as the 
key centres of their communities. 

In discussing the plans for the de- 
monstration week in Toronto, I 
might almost be excused for using 
the word “stupendous.” On account 
of the very magnitude of our Toron- 
to project, it would be impossible to 
duplicate it in every one of the cities 
on our schedule. However, I can 


promise you definitely that the effect 
of this activity in Toronto will over- 
flow into the trade channels of the 
Province as a whole, and will be felt 
in every corner of Ontario. It will be 
something that for vital and irresist- 
ible public appeal, will undoubtedly 
rival even the National Motor Show. 

The functions of the Hydro-Elec- 
tric Power Commission of Ontario 
in this series of demonstration weeks 
are manifold. First of all, the Com- 
mission has undertaken to organize 
the entire activity—something which 
would have been totally impossible 
without the leadership and direction 
offered by the recently organized 
Sales Promotion Department, headed 
by Mr. Morris J. McHenry. To his 
men in the field will fall the duty of 
going out and organizing locally in 
each municipality, bringing together 
the local Hydro and the local dealer, 
and assembling them with the manu- 
facturers and the salesmen,—and in 
fact everybody interested in the elec- 
trical industry—and welding them in- 
to one well organized body to put over 
Demonstration Week in each particu- 
lar locality. 


Next, the Hydro-Electric Power 
Commission of Ontario is going to 
advertise—is going out to buy space 
in the daily press, so that these 
weeks will be established in the pub- 
lic mind as having the official sup- 
port and approval of the governing 
body of Ontario’s publicly-owned 
power system. 

A tremendous volume of supple- 
mentary local advertising is assured 
from the industry, which will also 
advertise in the press at the same 
time. This combined volume of ad- 
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vertising will be more than suffici- 
ent to ensure positively the editorial 
support of each newspaper for the 
campaign. 

The extent to which the Commis- 
sion will attempt to pass on the ben- 
efits of the Campaign to the dealer 
is aptly illustrated in the heading 
on one of these Commission adver- 
tisements. It reads as follows: “Join 
the Parade to Your Electrical Deal- 
er. Electric Demonstration Week 
Begins Today in Your Home Town. 
Your Chance to Win a Prize.” Time 
forbids me to go any more fully at 
this moment into the advertisements 
themselves, but I can assure you that 
they represent the highest form of 
scientific selling. 

But that is not all that the Hydro 
Commission is contributing to the 
success of Electric Demonstration 
Week. It will supply prepared pro- 
motional material at the point of 
sale. For every local dealer who 
wishes to buy space in his local news- 
papers; buy radio “spot announce- 
ments” or secure window displays, 
banners, or other material, the Hy- 
dro will have an adequate supply of 
the necessary ads, cuts, suggested 
program “spots” and other aids. Fur- 
thermore, the Commission stands 
ready to assist every municipality 
with advice on how to secure the 
support of women’s organizations, 
schools, service clubs and similar 
bodies. 

Let me not give the impression, 
however, that these weeks will build 
up to a climax, and then “let down” 
suddenly. We must be—and are— 
prepared to carry on and to continue 
to reap the benefits of the campaign 
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long after the last window display 
has been removed and the last banner 
taken down from the streets. 

There is one other aspect of the 
promotional campaign which we re- 
gard as of vita! importance to its 
success. It is a contest which will be, 
in effect, the final hook to lure people 
into the dealers’ stores. We are going 
to make it as simple as possible— 
perhaps something like this: “All you 
have to do is to go to your local elec- 
trical dealer or Hydro shop, get a 
form, and write out in less than ten 
words a slogan descriptive of elec- 
trical living, and you will be eligible 
for such-and-such prizes.” There 
may be some who will say immediate- 
ly “What is the sense of that? A 
woman walks into my store, gets a 
form and walks out.” To them I say: 
“You don’t know anything about 
women. There is not a woman in the 
world who walks into an electrical 
store—if that store is properly ar- 
ranged as to exhibits and merchandise 
—and then just walks out. Average 
ordinary female curiousity will make 
sure she gets some impression of what 
is going on in there, and what is on 
sale.” 

I need not go into full detail on 
this type of contest. It is all laid 
down in a book prepared by the Sales 
Promotion Department, and will be 
explained to you all by men from this 
department who will call on you. 

You may ask “What is the local 
Hydro Commission supposed to do in 
this Campaign?” They will be ex- 
pected to organize, to advertise, 
where possible to demonstrate, and 
to offer special terms and other in- 
ducements to buy during that week. 
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The local Hydro Commission should 
assume local leadership and be pre- 
pared to carry on. 

As for the local dealers, I have in- 
dicated already that they will be ex- 
pected to organize, to advertise, to 
display, to demonstrate and to co- 
operate in every possible way. 

I can assure you that support will 
not be lacking from the manufactur- 
ers’ and jobbers. They have already 
been approached, and I can say with- 
out exception, they have given the 
stamp of their approval to the plans 
for Electric Demonstration Week. 

I know one manufacturer who, 
upon hearing of the plan, immediate- 
ly set about increasing his sales. 
First of all, he “bumped up” his out- 
put quotas, and said, “I am going out 
to get my share.” 

The manufacturers are being asked 
to advertise in their local press, feat- 
uring special sales promotion activ- 
ity, and combining sales, contests and 
special offers. 

Further support, I need hardly say, 
has been guaranteed by the daily 
newspapers of the Province. We 
know positively that they will co- 
operate, for we have sounded them 
out. They would have to be short- 
sighted indeed, to withhold their sup- 
port, for they know full well that 
through this province-wide activity, 
they are going to get a volume of 
business that they have never had 
before. They know further, that they 
are going to get increased lineage 
from national advertisers who are 
going to spend their advertising dol- 
lars where they get the best returns, 
and therefore, they are concentrating 


their efforts with those papers which 
are supporting Electric Demonstra- 
tion Week. 

In each zone and in each town, 
while the week is in progress, there, 
should be special street lighting, 
street parades, mass meeting, club 
activities and other types of effort all 
designed to push this activity to the 
limit. And underlying the whole pro- 
gram will be a slogan which cannot 
fail to strike home in every munici- 
pality. It is—‘Better Living Comes 
to Town with Electric Demonstration 
Week, and is Here to Stay.” 

Gentlemen, I can still hear some- 
body say, “Well, what of it?” It 
sounds like a considerable amount of 
ballyhoo to me, and I can even hear 
somebody using the old-fashioned 
word “baloney!” 

Well, you know the story of the 
newspaper boy who was selling his 
papers and making an awful noise 
on the street corner, and a dear old 
lady came up to him and said, “My 
little boy, you are making far too 
much noise.” He said, “Lady, you 
don’t know nothing about selling 
newspapers. You have got to yell like 
hell.””, We have something to sell. and 
we have to yell like hell. 

Somebody may ask, “Why are you 
putting all this effort in one week? 


_Why are you taking 4,000 lines of 


newspaper space and putting it in a 
newspaper in my city, in this city or 
that city in a space of say, ten 
days?” 

Well, Gentlemen, I have found in 
my travels that one of the easiest 


ways to answer that question is this. ~- 


I don’t know what you fellows think 
about the automotive industry, but 
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there is one thing you cannot deny. 
They are exceedingly smart merchan- 
disers. They have even been known 
to lift us out of a depression. 

Now, if you would just for one 
second take a look at the hundreds of 
thousands of dollars that those fel- 
lows will pour into one week, when 
they put on a National Automobile 
Show, you will get something of the 
idea of what we are trying to ac- 
complish. I don’t say it is perfect. 
But it is something. We are doing it 
because we want to make a noise. 
We want to do something spectacu- 
lar because before we get through, 
we want every man, woman and child 
in the Province of Ontario to be very 
much aware that a bomb has gone off 
underneath the electrical industry. 

I say that without apology to any- 
body. You fellows right here have it 
within your grasp, and I say this ad- 
visedly, to do more to permanently 
—to permanently settle this ghastly 
problem of unemployment than all 
the Legislatures in the British Em- 
pire. You can’t settle the problem of 
unemployment by relief grants, by 
loans, by public work programs. How 
can you settle it? As far as I know, 
there is only one way you possibly 
can settle it. That is by promoting 
industry. And how can you promote 
industry without promoting sales? 
And how can you create sales with- 
out creating desire, and that’s where 
advertising and sales promotion come 
in. 

Now, you fellows have the means to 
advertise and promote the sale of 
electric servants. I venture to say 
there isn’t a local Hydro Commission 
represented here which hasn’t a size- 
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able bank roll. Beyond a normal re- 
serve, what good is it in the bank? 
It is no trick to keep money in the 
bank once you have made it. The 
wise thing to do is make your money 
work for the people of your commun- 
ity. 

And so I repeat that in promoting 
industry you are really doing a valua- 
ble service to your community and 
the people of this province as a 
whole. Although I am a servant of 
the Hydro-Electric Power Commis- 
sion of Ontario, I am not on its pay- 
roll. You understand that. So for a 
moment, I would like to speak simply 
as one who has been associated very 
closely with the electrical industry 
in the province for more than twenty 
years. I would like to feel that I am 
speaking for the entire industry when 
I pay what I think is a fitting tribute 
to those fellows who, already bur- 
dened with the details of other work, 
still found themselves able to carry 
the responsibility of the very success- 
ful load-building campaigns which 
have been carried in the past five 
years. I refer, of course, to Mr. R. T. 
Jeffery and his staff of municipal 
engineers, and I would like to especi- 
ally mention one—George Mickler. 

Now, what shall I say about this 
new Sales Promotion Department, 
with whom it is our privilege to work. 
I hardly know what to say. I can 
only say this. We are proud to work 
with them. 

They ask nothing from you in the 
way of praise or patronage. They 
ask only one thing, and I plead with 
you this afternoon, as common-sense 
business men, to give them that one 
thing that they ask. They ask your 
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co-operation. They ask your moral 
support. 

Let me tell you truthfully that Mr. 
McHenry and his staff are honestly 
and sincerely trying to do a big thing 
—a big thing for Hydro, a big thing 
for the industry, a big thing for the 
people of the Province of Ontario. 


Mr. McHenry 

On your behalf, as well as express- 
ing my own thoughts, I thank Mr. 
Hague very sincerely for his splendid 
outline of this particularly interesting 
campaign. We hope that every Hydro 
system will undertake to co-operate in 
this particular effort, and will under- 
take the local leadership in organiza- 
tion in its own municipality. 

It is not easy to give a complete 
outline of the year’s program in sales 
promotion. We have endeavoured to 
present to you the highlights of the 
work which has been planned. More 
detailed information will be supplied 
shortly by means of bulletins and pub- 
lications, and through the efforts of 
the staff of the Sales Promotion De- 
partment in the field, who will be glad 
to consult with you, and to co-operate 
and assist in every way that they can. 


I believe that you will agree with 
me that it is not possible for an out- 
standing job to be done entirely by 
the staff of the Hydro-Electric Power 
Commission. Neither is it possible 
for such a piece of work to be car- 
ried out by the individual municipali- 
ties alone but it is possible if we have 
a genuine co-operative operation. Such 
co-operation should include not only 
the utility, but should take into re- 
gard as well, the municipalities and 


retail outlets of the industry. I can 


assure you that the manufacturing 
section of the industry has already ex- 
pressed itelf as very keen, and that 
it will render a high type of co-opera- 
tion, to all concerned. If we work to- 


gether for the common good, there 


will be no question but that the results 
will be satisfactory. In united effort 
there is strength. We solicit your 
active co-operation, and offer our as- 
sistance to the greatest possible 
extent. 


It was hoped that we would be able 
to have certain demonstrations this 
afternoon, particularly on commercial 
lighting and commercial cooking. Un- 
fortunately, the time element does not 
permit these, but we have been for- 
tunate in having with us an authority 
in the Commercial Cooking field, and 
I now ask Mr. W. R. Harmer, our 
Industrial Specialist to introduce him 
to you. 


Mr. W. R. Harmer 

Gentlemen, we know that the com- 
mercial and industrial customers in 
Ontario present a very fertile field in 
which we can develop a real load, and 
for a few minutes this afternoon, we 
are going to try to show some methods 
by which this can be carried out, and 
the benefits to us of carrying out this 
program. 


In this connection, we are very for- 
tunate in being able to present to you 
Mr. Jack Welsh of the Edison General 
Electric Company, of Chicago. Mr. 
Welsh is Director of Sales Promotion 
for the Commercial Cooking Division 
of the Edison General Electric Com- 
pany. He is a member of the Plan- 
ning Committee on the Commercial 
Cooking Council of America, and he 


VOL. XXVI, NOw 4 


THE BULLETIN 


131 


MUM THE HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO _IIMMMI!NUUHUIIIITUIMINIIII RING 


has worked with the electrical utilities 
for the past ten years in the promo- 
tion and development of their com- 
mercial cooking load. He is bringing 
with him a wealth of information this 
afternoon on the value and type of 
sales promotion in the commercial cus- 
tomers’ market. I am now going to 
call on Mr. Jack Welsh. 


Mr. J. W. Welsh 

In some ten years’ experience in the 
promotion and development of com- 
mercial cooking load with electrical 
utilities, and as a member of the Plan- 
ning Committee of the Commercial 
Cooking Council many facts on the 
subject of heavy duty electric cooking 
equipment have been brought to our 
attention. 


In briefly reviewing the market, 
many of us do not realize the full ex- 
tent of this market for commercial 
cooking equipment, or what it can 
mean in actual load. Today, one meal 
out of every three served on the North 
American continent is served in a 
commercial, industrial or institutional 
food service establishment. So let us 
consider the value of this cooking load 
to the utility. 

Commercial cooking load has the 
following characteristics: 

(a) High Load Factor—ranging 
from 35 per cent to as high as 70 per 
cent. 

(b) High Power Factor—a straight 
resistant heating load with unity vow- 
er factor makes this very advantage- 
ous to the utility from an operating 
point of view. 


(ec) Good Diversity—peak demands 


of commercial cooking load do not oc- | 
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cur at the time of the system peak 
demand. 


(d) Central Location—the load is 
on Main Street, where feeder facili- 
ties are adequate to carry on the ad- 
ditional load. 


Now, let us look into the consump- 
tion of commercial electric cooking 
equipment. Tests made over a period 
of years have shown that an average 
of 1,500 kw-hr. per year is consumed 
per kw. connected. During 1938, one 
manufacturer of commercial cooking 
equipment was responsible for the sale 
of 2,000 kw. in Canada; this repre- 
sents an approximate usage of 3,000,- 
000 kw-hr. per year. In Toronto 
alone, 1,000 kw. were added during 
1938, from which can be expected a 
return of 1,500,000 kw-hr. per year. 
This gives us an idea of the possibili- 
ties of commercial cooking as a !oad 
builder. 


In Ontario, there are many pros- 
pects for this commercial cooking 
load. They exist in every town and 
every hamlet in the country. They line 
Main street (see chart). One out 
of every ten of your commercial cus- 
tomers has some sort of commercial 
food service. Each one of these is a 
prospect for some item of commercial 
electric cooking. 


All you have to do is look down the 
main street of your town. Don’t just 
look at the obvious hotel and restaur- 
ants, but include the drug store soda 
fountain, the lunch counters, the road- 
stands on your highways, the local 
hospital, the country home for the 
aged, the county jail, and many 
others. 

Bearing in mind the average of 
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1,500 kw-hr. per year for each kw. 
connected, let us make a comparison 
with something of which we are all 
familiar—the domestic electric range 
load. You can readily see that if one 
kw. of commercial electric cooking 
load returned 1,500 kw-hr., then one 
kw. is equivalent to a domestic renge 
as a load builder. Most utilities have 
appreciated the value of domestic 
range load, and have constructed cam- 
paigns to increase this load. Having 
that in mind, we would point out that 
each commercial cooking kitchen can 
easily be sold one electric deep fat fry 
kettle, having an average load of 7 
kw., and selling for approximately 
$165.00, which is equivalent to 7 do- 
mestic ranges in kw-hr. The commer- 
cial cooking load is therefore entitled 
to sales promotion efforts equal to 
those conducted on domestic range 
load. 

On checking the equipment avail- 
able for use in the commercial kitchen, 
we find that electrical manufacturers 


so 


have equipment for every operation 
that is carried out in any food service 
establishment. With the rates for 
commercial cooking prevalent in On- 
tario, it will surprise you to know that 
for only ONE CENT you can, 


Grill 107 sandwiches 
or 

Fry 70 eggs 
or 

Fry 90 slices of bacon 
or 

Brew 60 cups of coffee 
or 

Toast 112 slices of bread 
or 

Bake 35 waffles. 


In addition to these low operating 
costs, the electric cooking equipment 


assures automatic temperature con- 


trol which gives properly cooked foods 
with minimum wastage. 


In summing up, we might refer to 
the old adage that the proof of the 
pudding is in the eating. The new 
Ontario Hospital now under construc- 
tion at St. Thomas, Ontario, which we 
might say is in the centre of the na- 
tural gas area, is completely equipped 
with electrical cooking equipment. 
This one institution is in itself a good 
sized town. It will have a capacity of 
some three thousand inmates and 
staff, which will be served three meals 
a day, a total of two hundred and 
seventy thousand meals per month. 
The decision for this installation was 
based on the fact that when consider- 
ing all factors, electrical equipment 
has the lowest cost over a period of 
years. 
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Some Mutual Problems 


A Brief Discussion of Annual Adjustment Accounts, Load 
Conditions and Sales Promotional Efforts, the Water 
Heater Question, New Legislation, the Proposed 
Windsor-Sarnia Line, and Municipal 
Interdependence 


By Dr. T. H. Hogg, Chairman, The Hydro-Electric Power 
Commission of Ontario 


S time goes on I have the 
pleasure of meeting new 
groups within the frame- 
work of the Ontario Muni- 

cipal Electric Association. This is my 
first opportunity of meeting the rep- 
resentatives of District No. 8 and of 
discussing some of our mutual prob- 
lems. I am very happy indeed to 
have this opportunity to be here to- 
day. 

Of the various items of business 
which concern the Ontario Municipal 
Electric Association and which are of 
interest to this branch of it, I propose 
to deal today with only a few. Ques- 
tions arising out of the thirteenth bill, 
some comments on load conditions and 
sales promotional efforts, a few re- 
marks on the water heater question 
and new legislation, a reference to the 
Windsor-Sarnia line and the question 
of municipal interdependence will, I 
think, suffice. 


THE “THIRTEENTH BILL” 


The subject I want to speak about 
first may not be of as much concern 
in your district as in some other dis- 
tricts of the Niagara system, but it is 
something which affects you all and, 

An address before District No. 8 of The On- 


tario Municipal Electric Association at Chatham, 
Thursday, May 11, 1939. 


I think, is one in which you all take 
an interest. I refer to what is com- 
monly termed “the thirteenth bill.” As 
a matter of fact I have been given to 
understand that your executive would 
welcome some comment from me with 
regard to it. 

More often than not the term thir- 
teenth bill is a misnomer, inasmuch as 
it 1s usually a credit. I need not en- 
large upon the fact that in reality it 
is an annual adjustment account by 
means of which your total annual pay- 
ments are brought into agreement 
with the computed annual cost of your 
service. Last year every one of the 
thirty-eight municipalities in District 
No. 8 received an annual adjustment 
credit; the smallest credit of $27.45 
went to St. Clair Beach and the larg- 
est of $57,673.96 to Windsor. 

Naturally the effect of a large thir- 
teenth debit or credit may be a little 
disturbing, especially when its magni- 
tude is unexpected. Any difference 
between the estimated interim rates 
and the actual power costs must be 
concentrated into a single thirteenth 
payment at the year end, if the differ- 
ence is substantial, the payment must 
therefore appear quite large, The 
Commission recognizes that a stable 
cost of power is a thing greatly to be 
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desired; as I have explained a number 
of times lately it is the function of 
the rate stabilization fund to iron out 
marked variations in the cost of 
system power. 

But whether the cost of power 
which municipalities must pay each 
year is stable or whether, on the other 
hand, it varies, it is evidently desir- 
able from your point of view that the 
interim rates should approximate the 
actual cost as closely as possible so as 
to spread the great bulk of that cost 
over twelve equal annual payments. 
Here then is a difficulty which should 
not be overlooked. It is the difficulty 
in accurately estimating the cost of 
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creases or even decreases in load, in 
other words variations in the extent to 
which available resources are fully 
and profitably used. 


This effect of increases and de- 
creases in the cost of available re- 
sources and facilities and of changes 
in load demand is felt upon a system- 
wide scale which affects every cost 
customer and it is also felt on lesser 
scales in varying degrees down to only 
a small group or even a single cus- 
tomer. For example, changes in the 
lump sum cost of generation and pur- 
chase of power and changes in the 
total primary demand affect all cus- 
tomers, while changes in the cost of a 
transmission line or a distributing 
station, or changes in the load carried 
by a line or station may affect only 
one customer. 


It is much easier to estimate one 
year in advance what the lump sum 
cost of power resources and transmis- 
sion and distribution facilities will be, 
than it is to estimate the effect of 
changes in the system load or the load 
of any individual municipality upon 
the per horsepower cost; in other 
words, uncertainty as to what the 
loads will be constitutes the greatest 
element of inaccuracy in estimating 
the interim rates that will closely ap- 
proximate actual costs. 

On the Niagara system, during the 
last few years, variations in both 
these elements, that is in the lump 
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sum cost of power and in the extent 
to which power resources were util- 
ized to supply profitable loads, have 
been more than usually great. The 
agreements under which a final settle- 
ment of the Quebec power issue were 
made had an important bearing on 
cost. In order to effect this important 
settlement it was necessary for the 
Commission to accept definite obliga- 
tions to take and pay for increasing 
quantities of Quebec power for a num- 
‘ ber of years. Fortunately the in- 
creases that remain to be taken dur- 
ing the next few years are not large. 
Added to this, the uncertainty of in- 
dustrial conditions has undoubtedly 
-had a dampening and perhaps some- 
what erratic effect upon load growth. 
Now, returning to the question of 
interim rates, you will recall that on 
November 1, 1936, the interim rate to 
practically all municipalities in the 
Niagara system was reduced by an 
amount of $2.50 per horsepower per 
year; again on August 1, 1937 a fur- 
ther reduction of $2.00 per horsepower 
per year was made. Bearing in mind 
the increase in system power commit- 
ments and the fact that load increases 
have not been sufficient to fully utilize 
the additional quantities of power 
thus made available, it is not surpris- 
ing that following these two virtually 
flat reductions in interim rates, the 
revenue from certain municipalities 
has not been sufficient to meet the 
actual cost of serving them. As a re- 
sult, it was necessary to render thir- 
teenth debits to 23 Niagara munici- 
palities for the year ending October 
31, 1938, while 152 municipalities re- 
ceived credits. 

As some of these debits were com- 


paratively large it is only natural that 
the municipalities which received 
them should indicate a desire—as they 
have actually done—to be billed on a 
basis which more nearly approximates 
actual cost and eliminates so far as 
possible substantial thirteenth debits. 
As a first step in this direction the 
Commission proposes to increase the 
monthly interim rates to seventeen 
municipalities—none of them in this 
district. 


Had graded reductions in interim 
rates been made instead of the two 
flat-rate cuts totalling $4.50 per horse- 
power, there would have been no occa- 
sion for any substantial thirteenth 
debits. Furthermore the question of 
substantial thirteenth credits would 
also have received attention and even 
these would largely have been averted 
except perhaps where capital projects 
pending in the near future might be 
likely to increase costs. 


It is important to bear in mind that 
interim rates and any changes therein 
have no effect whatever upon the total 
annual payments for power by any 
municipality. Each municipality must 
pay its actual annual cost. The ad- 
vantage of adjusting interim rates lies 
entirely in spreading the annual cost 
more evenly over twelve monthly bills 
and leaving a smaller and compara- 
tively insignificant sum to be taken 
care of by the thirteenth account. 

In this connection it is interesting 
to note that so far as any trend in fu- 
ture power costs to municipalities is 
concerned, it should be downward 
rather than upward, in consequence of 
a more complete utilization of avail- 
able resources to supply primary 
power demands. 
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LOAD CONDITIONS 
I have already mentioned the dif- 
ficulty of forecasting the trend of 
power demands. This year, despite 
the effect of an industrial recession 
which was prevalent last year and 
which does not yet appear to have run 
its full course, and in spite of the 
rather strained international situa- 
tion, the load of the Commission’s 
Niagara system has already shown a 

very satisfactory increase. 


The primary load on the Niagara 
system, for instance, showed an in- 
crease last month of 7.4 per cent. over 
April last year, the total load on the 
system increased 14.8 per cent., and 
the total kilowatt-hours consumed by 
the system increased 12.6 per cent. 

However, the real criterion of 
healthy load growth on the Niagara 
system, as I pointed out at your winter 
convention, is given by the total load 
demand of your co-operative municipal 
systems. The load in the Niagara 
system may be divided broadly into 
two parts: 80 per cent. of the primary 
load represents the load supplied to 
the municipal utilities and rural dis- 
tricts, whilst the other 20 per cent. is 
supplied to large industrial customers, 
chiefly electro-metallurgical and elec- 
tro-chemical loads. These large indus- 
trial customers are very sensitive to 
international conditions, but the muni- 
cipal and rural loads are more stable 
and are more truly indicative of our 
own economic conditions. 

In the year 1934, the Niagara high 
tension municipal load increased 4.0 
per cent. over the previous year; in 
1935 it increased 1.9 per cent; in 1936 
—7.5 per cent. ; in 1937—8.6 per cent.; 
last year it increased 6.2 per cent.; 
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and this year, according to present 
indications, it is likely to grow at 
about the same rate as during last 
year. 


SALES PROMOTIONAL EFFORTS 

In order to stimulate and increase 
the municipal loads, including the 
rural loads, which are the real back- 
bone of the co-operative system, the 
Commission, encouraged by your As- 
sociation, has increased its promo- 
tional efforts. 

As you well know, the Commission 
has operated a Sales Department for 
some time. Several years ago, at the 
request of the municipalities, the Com- 
mission undertook to provide a Hydro 
lamp of high quality, and of such 
characteristics as to be most suitable 
for use in Ontario. The Sales Depart- 
ment has handled on behalf of the 
municipalities the distribution of the 
Hydro 1,500-hour lamp with such suc- 
cess that almost every municipality 
uses these long life lamps for street 
lighting purposes, and they are sold 
extensively to consumers by every 
Hydro shop. 

This Sales Department has also been 
active in the promotion of the use of 
electrical equipment in the rural dis- 
tricts, and, under its jurisdiction, has 
arranged financial loans to farmers 
for the installation of wiring and 
equipment under The Rural Power 
Distribution Loans Act and the Hydro 
Range Financing Plan. 

You will remember how about six 
years ago when the flat rate water- 
heater was developed the Sales De- 
partment also played a prominent part 
in organizing and carrying out the 
plan of campaign, and how in follow- 
ing years it organized and conducted 
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electric range campaigns, supplying 
advertising material, newspaper cuts, 
window displays and other publicity 
aids, together with an allowance to 
dealers of $3.00 per new range 
installed. 


During the past four years, the 
Commission has been active in pro- 
moting better lighting for homes and 
commercial institutions. Its Sales De- 
partment has trained men and women 
to demonstrate and lecture on Better 
Lighting, and lighting specialists have 
been sent to municipalities to help 
carry on this work. Last year a small 
lighting group was initiated to under- 
take demonstrations and surveys of 
stores, offices and factories; their 
work has been of great value in pro- 
moting lighting load. 

With this useful beginning as a 
background, the Commission concluded 
that it could render an even more 
valuable service to municipalities and 
users of Hydro power by extending 
and systematizing its sales promo- 
tional effort throughout the Province. 
This extension and intensification of 
effort was made with the approval of 
the municipalities, and early in the 
fall of 1988 the Sales Department was 
renamed the Sales Promotion Depart- 
ment and placed under the direction of 
Mr. M. J. McHenry. | 


Under the new plan of operation, in 
addition to a somewhat extended cam- 
paign of advertising, a group of ex- 
perts were placed in the field to as- 
sist the Hydro municipalities to se- 
cure full advantage of general and 
local advertising and all round promo- 
tional effort. 

In the latter part of November, the 
promotional plans of this department, 


both as to field work and advertising, 
were placed before the Merchandising 
Committee of the Association of Mu- 
nicipal Electrical Utilities. At that 
meeting, the Merchandising Commit- 
tee membership was augmented by 
the inclusion of representatives from 
most of the major municipalities in 
the Niagara and Eastern systems. A 
full presentation of plans of the Sales 
Promotion Department was made, and 
these plans were endorsed by the 
meeting, with the recommendation 
that they be presented in some de- 
tail at the convention of the Associa- 
tion in the early part of February, 
1939. Such a presentation of the pro- 
gramme of the Sales Promotion De- 
partment was made at the Toronto 
convention on February 8th, at a 
joint meeting of the O.M.E.A. and the 
A.M.E.U. 

It is not possible for a detailed ac- 
count of the work of the Sales Pro- 
motion Department to be given at 
this time, but I would like you to bear 
in mind that the cost of the new Sales 
Promotion effort is not entirely a new 
charge to the Commission. For many 
years a considerable portion of the 
total cost has been incurred for work 
such as I have described; in addition, 
many of the operations, such as the 
distribution of Hydro lamps and the 
supplying of equipment for munici- 
palities, carried out then and now, 
have been self sustaining. Actually 
these new services of a Sales Promo- 
tion Department have been provided 
at a relatively low cost. 

The work of this new department 
now under way, is showing evidence 
of being very helpful and very valu- 
able to the Commission and to the 
municipal systems. Considerable suc- 
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cess has been met with in the promo- 
tion of domestic uses of electricity, 
and in the improvement of commercial 
lighting, and it is particularly encour- 
aging to note the enthusiastic co- 
operation received from the Hydro 
municipalities, and from the manufac- 
turing and distributing sections of 
the electrical industry. 

A notable instance of co-operation 
was afforded by the large National 
Electric Show staged by the industry 
in Toronto to introduce the idea of a 
National Electric Week. The manu- 
facturers and jobbers together under- 
took to carry 85 per cent. of the direct 
cost of the show, while the Toronto 
Hydro-Electric System and the Com- 
mission each carried only 7.5 per cent. 
Moreover, owing to the large attend- 
ance, the show showed a_ small 
surplus. 

WATER HEATERS 

I do not know whether or not the 
executive of the O.M.E.A. has in- 
formed you that the long standing 
water heater problem has been set- 
tled. The Commission has agreed to 
rebate 50 per cent. of the installed cost 
of flat rate water heaters for installa- 
tions made prior to October 31, 1936. 

The problem had its origin many 
years ago. The Hydro flat rate water 
heater was first developed as a load 
builder in 1932, when it was arranged 
that the cost of the heaters would be 
paid out of reserves. Later it was de- 
cided that the cost of the heaters 
would be included in the cost of power 
and the municipalities were billed ac- 
cordingly. The municipalities ob- 
jected to this charge and eventually 
it was arranged that each municipal- 
ity would thereafter pay for the cost 
of its own water heaters, but the 
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question of paying for the original 
heaters, installed before October 31, 
1936, was not disposed of. 

The settlement just made, whereby 
the Commission rebates 50 per cent. 
of the cost of the original 24,000 
water heaters out of the contingency 
funds, at a total cost of about half a 
million dollars, was proposed by the 
Ontario Municipal Electric Associa- 
tion and agreed to by all those muni- 
cipalities which installed the original 
heaters. 

NEW LEGISLATION 

At the session of the Legislature 
recently concluded, certain helpful 
legislation was enacted at the request 
of the Commission. The bills dealt 
with the Guelph Railway, Rural 
Bonus, and the Power Commission 
Act. 

The Guelph Railway Act, 1939, au- 
thorizes the Commission to transfer 
to the City of Guelph the street rail- 
way in that city. It also contains the 
charter powers under which the City 
will operate the railway and provides 
for the creation of a Guelph Trans- 
portation Commission to manage the 
business. 

The Rural Hydro-Electric Distribu- 
tion Act providing for 50 per cent. 
bonus on certain rural lines was 
amended to clarify the meaning and 
meet the needs of present-day rural 
distribution. Formerly the bonus was 
limited to the capital cost of con- 
structing primary transmission lines 
and cables, service transformers and 
meters and secondary lines on the 
highway. Henceforward, the cost of 
acquiring land may be included be- 
cause in some locations we have to 
keep off the highway. Further, the 
works for which bonus may be ob- 
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tained have been defined so as to con- 
form to the definition in the Power 
Commission Act and include items 
used in present practice. 

With regard to the rate stabiliza- 
tion fund, this Commission fully con- 
curs in your suggestion that power to 
transfer surplusses or credits of mu- 
nicipalities or rural power districts 
for other uses be eliminated. This 
has been accomplished by amendments 
to the Power Commission Act delet- 
ing from Section 12, clause (c) of 
subsection 1 and also subsection 2. 

Section 71 of the Power Commis- 
sion Act dealing with rural power dis- 
tricts has been simplified by subdivid- 
ing it into subsections. The Com- 
mission may now acquire lands as well 
as construct works. This will cover 
the case where it is necessary or 
cheaper to keep off the highway and 
build over private land. The signing 
of consumer contracts by the Town- 
ship Clerk is declared sufficient. On 
behalf of the Township the Commis- 
sion will now be able to exercise all 
the powers it could exercise on its own 
behalf under Part I; for example, it 
will be able to expropriate land when 
this drastic step is the only course 
that will adequately protect the in- 
terests of rural customers. 

Through amendments to sections 
76, 77 and 78, the Commission is en- 
abled to extend the benefits of rural 
service to Northern Ontario as it has 
done elsewhere. 

THE WINDSOR-SARNIA LINE 

For a number of years both this 
Commission and the municipalities’ 
commissions of Windsor, Sarnia and 
Chatham have given thought to the 
economic feasibility of additional 
transmission facilities for their ser- 


vice. This question has recently been 
brought forward again by resolutions 
from both the Windsor and Sarnia 
commissions requesting that this 
Commission proceed with the con- 
struction of additional line capacity 
to these two municipalities. Studies 
of load growth and of the operating 
performance of the existing lines 
serving the Windsor and Sarnia areas 
have been made. As a result of these 
studies the Commission’s engineers 
report that the most economical line 
to construct would be a steel-tower, 
single-circuit, steel-reinforced  alu- 
minum line from St. Thomas to a 
point north of Thamesville, and from 
thence to Windsor. At Thamesville a 
tap line would be constructed at a 
later date to Sarnia. The estimated 
cost of the proposed St. Thomas- 
Windsor line is approximately one 
million dollars, with approximately 
an additional $300,000 for the Sarnia 
tap-line, and this new capital invest- 
ment would naturally increase the 
cost of power to these districts. 

Based on an increase of 5 per cent. 
per annum of the loads in the district, 
with the full programme completed, 
the additional power cost per horse- 
power would be approximately as 
follows: (See Table I) 

If these districts are prepared to 
accept these increases in the cost of 
power, and are also prepared to help 
promote a growth in load which will 
tend to reduce cost as quickly as pos- 
sible, the Commission is prepared to 
construct this additional line. 

MUNICIPAL INTERDEPENDENCE 

To you, gentlemen, and to any close 
student of Hydro affairs, the evolu- 
tion of this co-operative undertaking 
not only has many interesting aspects 
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TABLE I 


ADDITIONAL POWER COST ATTRIBUT- 
ABLE TO NEW LINES 


Year | Chatham | Windsor | Sarnia 
(Kent) (Essex) |(St. Clair) 
1939 $0.80 $1.53 $1.58 
1940 0.68 1.31 1.24 
1941 0.60 137, 1.03 
1942 0.54 1.03 0.77 
1943 0.47 0.89 0.68 
1944 0.40 0.77 0.49 
1945 0.33 0.65 0.31 
1946 0.28 0.53 0.16 
1947 0.23 0.42 0.01 
1948 0.18 0.31 aes 
1949 0.14 Ea PR BE A te oa 
1950 0.09 0.12 
1951 0.04 O05 Bitoey ne 
1952 - estos ag Wey tains 
but is of vital import. Growth has 


been the dominant note and where 
there is growth there is change. In 
eur case there have been many 
changes of far-reaching consequence. 

Hydro municipalities have requir- 
ed more and more power; to meet 
their demands it has been necessary 
for the Commission to invest more 
and more capital and to undertake 
other long-term commitments on be- 
half of each group of municipalities, 
and on behalf of each municipality, 
pro rata, according to its need. While 
the original principle of community 
of interest remains in essence unal- 
tered, this progressive enlargement 
under which each municipality as- 
sumes additional obligations from 
time to time, according to its own 
needs, alters and extends the respon- 
sibility of each municipality. This 
precludes the possibility of interpret- 
ing the mutual obligations between 
the municipalities and the Commis- 
sion in any narrow sense as to quan- 
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tity or time or of restricting their 
force and effect to the very limited 
scope of the Hydro enterprise envis- 
aged by its founders. 

For example, the contract with the 
original Niagara municipalities was 
based upon purchase contracts under 
which the Commission secured 100,- 
000 horsepower from the Ontario 
Power Company and the assumption 
that only such capital investments as 
might be necessary to distribute that 
power would be made. This quantity 
of power was very soon exhausted; 
therefore it became absolutely neces- 
sary for the Commission to secure 
very substantial additional quantities 
of power as time went on, partly 
through generation and _ partly 
through purchase. These additional 
quantities of power have now become 
so large as to dwarf the commitments 
which were the basis of the original 
enterprise and the original contract. 

It soon became apparent that the 
contractual foundation of the co- 
operative undertaking which was 
quite adequate for its limited initial 
scope was not sufficient to provide 
adequate safeguards as_ successive 
substantial enlargements took place. 
In order to properly take care of the 
individual and collective interests of 
the municipalities, it became neces- 
sary to alter and extend their obliga- 
tions. This was done by legislative 
enactments which provided that each 
municipality should assume its pro- 
portionate share not only of the orig- 
inal capital outlays but of all addi- 
tional capital outlays and all addition- 
al long-term commitments of any 
nature; at the same time the term of 
repayment of capital outlays was ex- 
tended from thirty years to forty 
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years. Thus, in effect, the acts pro- 
vided that each municipality would 
become responsible for its share of 
the cost of all financial commitments 
for at least forty years after any 
such commitments were made. 

I thought it might be of interest to 
you to reflect on this continuing fea- 
ture of our co-operative enterprise 
which is essential to its extensive 
growth and which arises out of the 
necessity for successive expenditures 
on behalf of each system and each mu- 
nicipality. It is also well to remem- 
ber the interdependence of the indi- 
vidual municipalities comprising each 
system and to bear in mind the nature 
and closeness of the co-operation and 
mutual responsibility inseparably 
linking each municipality with all the 
others, with the rest of the system of 
which it is a part, and with the Com- 
mission which administers the system. 

In conclusion, may I express my ap- 
preciation and the appreciation of my 
colleagues of the relationship which 
exists between the various branches 
of your association and The Hydro- 
Electric Power Commission of On- 
tario. I can sincerely say to you that 


our dealings with your various repre- 
sentatives and with the members of 
your Association have been most 
agreeable and have been a distinct 
source of pleasure and satisfaction to 
me and I hope as we go along our 
way that we will be conscious of an 
even closer community of interest. It 
is through a recognition of that com- 
munity of interest and the spirit of 
mutual helpfulness that we shall be 
able to make the most of our very 
great opportunities to serve the best 
interests of the power users of this 
Province. 

Perhaps you will also permit me to 
say one word about the staff. I feel 
that I have been a trifle reticent on 
this subject, probably because I have 
so recently been a member of the staff 
as distinct from the Commission. I 
want the Ontario Municipal Electric 
Association to know that it is fortun- 
ate to have the administration of its 
interests in such capable hands. And 
the Commission’s staff is not only cap- 
able; it is experienced, very loyal and 
devoted to the Hydro service. These 
remarks, of course, apply equally to 
the staffs of the local Commissions. 
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Uchi-Crow River Transmission 
Line 


By Gordon Mitchell, Assistant Construction Engineer, 
H.E.P.C. of Ontario 


TIMULATION of the gold min- 
ing industry in Northwestern 
Ontario has been accentuated 
by the increased price of gold. 

This has resulted in a demand for 
electric power in rapidly increasing 
quantities and has meant the build- 
ing of additions to existing generat- 
ing plants, and the construction of 
new transmission lines. 

The first generating plant built in 
this district was at Ear falls on the 
English river just at the exit of Lac 
Seul. This plant of 5,000 h.p. went 
into service in 1929 and served the 
Red lake district, in which is located 
Howey gold mine, by means of a 40 
mile transmission line. The next 
plant built was at Rat rapids on the 
Albany river just at the exit of lake 
St. Joseph. This plant of 1,500 h.p. 
went into service in 1934 and served 
the Pickle lake area, in which is lo- 
cated Central Patricia and Pickle 
Crow mines, by means of a 25 mile 
transmission line. The distance be- 
tween these two plants is approxi- 
mately 136 miles. 

Owing to the increased demands 
for power of Central Patricia and 
Pickle Crow mines the capacity of 
the Rat Rapids station was increased 
in the spring of 1936 by the addition 
of another unit of 1,800 h.p. Also 
in the fall of 1937 Ear Falls generat- 
ing station capacity was increased 
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by 5,000 h.p. This latter addition 
was necessary because of new min- 
ing properties going into production 
in the Red lake area. 

Early in 1938 Uchi Gold Mines in 
the Woman lake area, which is north- 
east of Ear Falls generating station, 
decided to go into production and a 
transmission line about 48 miles long 
was constructed to the mine in the 
summer and fall. Also Central Pat- 
ricia and Pickle Crow mines asked 
for additional power. Due to the 
fact that it was not practical to in- 
stall another unit at Rat Rapids be- 
cause of flow conditions, it was neces- 
sary to build either a new generating 
station 25 miles down the Albany 
river or a new transmission line from 
the Central Patricia mine westwards 
to connect with the existing line from 
Ear Falls, which terminated at the 
Uchi mine. The latter installation 
was decided on, and it is the con- 
struction of this line that will be 
described in the remainder of this 
article. 

The line is known as the Uchi- 
Crow River transmission line. It is 
a 66 kv. wood pole (wishbone) line 
with No. 000 a.c.s.r. conductor, 4 in. 
steel sky wire and a telephone cir- 
cuit. Its termini are Uchi mine on the 
west and Central Patricia mine on the 
east and its length about 113 miles. 
Uchi mine is north of Hudson on the 
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Typical aeroplane view of country through which the line passes. 


Canadian National Railways main 
line to Winnipeg and is about 70 
miles by airline from that point. A 
tractor road is open to Hudson in the 
winter, but it is inaccessible except by 
aeroplane in the summer. Central 
Patricia mine is north of Savant Lake 
on the C.N.R. main line and is about 
90 miles by airline from that point. 
There is a tractor road to Savant Lake 
in the winter and in the summer a 
water route to Hudson. 

The country traversed by this line 
is through virgin bush and is gen- 
erally flat with few hills over 20 ft. 
high. Because of its flat nature there 
are numerous lakes and muskeg 
areas. The timber is mostly jack pine 
and spruce, which is quite small, al- 
though there are occasional patches 
of saw logs, but they are few and 
far between. 
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On December 16th, 1938, instruc- 
tions were issued to proceed at the 
west or Uchi end, with clearing the 
line and cutting and distributing 
poles and cross arms. This was in- 
tended at this time merely as a re- 
lief measure to put men in the dis- 
trict to work. 

An immediate start could be made 
in clearing because of the existence 
of camps which had been establish- 
ed and were still operating on the 
Ear Falls-Uchi transmission line. 
Accordingly on December 17th a 
start was made on clearing a road 
along the right-of-way to the first 
camp site—3 miles from Uchi mine. 
For purposes of construction, sites 
were chosen, on the topographical 
map of the district, for 17 camps 
numbered from west to east. These 
camps would first be used for the 
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clearing gangs and later for line 
construction. The average length of 
beat for each camp would thus be 
about 6 miles. 

Camp No. 1 was established on 
January 1st, 1939. Clearing to the 
west of Camp No. 1 and a road to 
the next camp site were started im- 
mediately. Camp 2 was established 
on January llth. Other camps on 
the west end were established as 
quickly as possible. 

On December 22nd, 1938, it was 
decided that clearing and cutting 
and distributing poles and cross 
arms would also proceed from the 
east or Central Patricia end of the 
line. The first few foremen and men 
arrived on December’ 26th but were 
not able to establish camp immedi- 
ately because of the time required to 
get camp supplies to the job. How- 
ever, on January 6th Camp No. 17 was 
established and clearing started im- 
mediately. Camp No. 16 was estab- 
lished on January 9th and other camps 
as quickly as possible thereafter. 

In addition to clearing and cutting 
and distributing poles and cross arms 
it was decided to distribute all the line 
material along the line for 40 miles 
from each end. This could be done 
much easier and cheaper in the winter, 
in fact, as noted before, summer 
freighting to Uchi mine is impossible. 
The middle 33 miles of line could be 
reached by water, so delivery of ma- 
terial to that part of the line was 
deferred to the summer, although this 
meant the opening up of an entirely 
new freighting route from lake St. 
Joseph. 

After some clearing had been done 
on each end of the line, it was noticed 


that the line traversed long stretches 
of muskeg. This caused some mis- 
givings because if the line was built 
in the summer these stretches would 
have to be corduroyed for roads, 
which would prove very costly. 

It was therefore decided about 
January 16th that the most feasible 
time to build the line would be in the 
winter and plans were made accord- 
ingly. The programme, as set out, 
was to complete the 40 miles at each 
end of the line before spring break up 
leaving the 33-mile centre portion to 
a later date, depending on when the 
line had to be completed. 

Line gangs and extra equipment 
were organized as quickly as possible. 
Digging of pole holes started at Camp 
1 on the west end on January 31st, 
and at Camp 17 on the east end on 
February 9th. 

The following comments are made 
on the general conduct of various 
phases of the work. 


TRANSPORTATION 

Movement of freight from railhead 
by road and all movement of freight 
and personnel by air was done by local 
freighting contractors. In general, 
all heavy supplies such as line ma- 
terial, gasoline and fuel oil were trans- 
ported by road on sleighs and per- 
sonnel and the lighter material such 
as food were flown to each camp site. 

As noted before, there were two 
roads open to railhead, one at each 
end of the line. The freighting con- 
tractor brought the material along the 
line as far as the first camp, as a 
rule, and there dumped it. It was 
later picked up by Hydro tractors and 
sleighs and distributed along the line. 
In some cases, when new camps were 
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Hauling poles by tractor. 


being established and a road was not 
cut through, a whole camp, including 
personnel and camp supplies, would be 
flown to the new site. 


PERSONNEL 

A general foreman was in charge 
of each end of the line. Under each 
general foreman were two line fore- 
men and two clearing foremen. Gen- 
erally each foreman had two sub-fore- 
men under him. Most foremen, line- 
men and a few tractor drivers and 
compressor men were sent to the job 
from Toronto but all common labor 
was obtained in the district through a 
representative of the Provincial De- 
partment of Labor at Sioux Lookout, 
(12 miles east of Hudson). In general, 
a good class of labor was obtained. 

A maximum force of 490 men was 
employed, about one-half on each end 
of the line. 

COMMUNICATIONS 

Early in January a dispatcher was 

established at Hudson, the railhead to 
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which most freight was shipped. His 
principal duties were to order all sup- 
plies for the different camps, to direct 
the two transportation companies as 
to the allocation and destination of 
shipments, to arrange the supply, 
transportation, medical examination, 
pay-offs and other arrangements in 
connection with the labor required and 
to look after mail, express and freight. 
His was a very important and exact- 
ing job. 

In the early stages of the work com- 
munication with the various camps 
was entirely by aeroplane but later on 
portable radio telephone receiving and 
transmitting sets were established at 
Hudson and in the camps at each end 
of the line. This greatly facilitated 
the ordering of supplies and personnel 
and was a great help in furthering the 
progress of the work. Foremen in 
camp could not only talk to the dis- 
patcher in Hudson, but to any place 
on the Bell Telephone System, through 
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Raising poles. 


the Provincial Government radio tele- 
phone station located at Sioux 
Lookout. 
CAMPS 

All camps were ‘“‘tent camps’”’ built 
to accommodate about 60 men each. 
Where possible plank flooring was 
used but occasionally flattened poles 
had to be resorted to and these formed 
the only flooring throughout the camp. 
A maximum of five camps were going 
at one time at each end of the line. 
From the start the policy was adopted 
of one small gang continually moving 
ahead establishing new camps. This 
gang at times had quite strenuous go- 
ing. If one can imagine establishing 
a tent camp in the bush with four feet 
of snow on the ground and the tem- 
perature 30 to 40 degrees below zero, 
he will realize some of the difficulties 
and hardships under which men have 
to do their work in the North Country. 

In all cases camps were established 
on the shore of a lake, which was of 


sufficient size to enable aeroplanes to 
land. 
CLEARING 

There was nothing particularly dif- 
ficult about the clearing except for the 
task of continually wallowing through 
deep snow. Trees were generally 
small, but not far from Uchi mine 
there were three miles of very heavy 
timber. In general, the line was 
cleared 100 feet wide but it depended 
entirely on the height of trees. There 
were occasional stretches in which 
there was nothing but windfall, piled 
sometimes as high as 8 feet. Clear- 
ing this was much more difficult than 
the standing trees. All brush was 
burnt as the clearing progressed— 
the logs being left on the right-of- 
way. In addition, a road allowance 
was close stumped. 


POLES 

Poles were obtained wherever pos- 
sible along the line. They were very 
scarce in certain localities. A good 
supply was found close to Uchi mine 
but no more were found on the west 
end until -Camp 5 was reached al- 
though a few were obtained at Camp 
4. Poles were hauled by tractor as far 
as 25 miles on this end of the line. On 
the east end there were a few found 
close to Camp 17 but it took weeks 
of searching to find sufficient to cover 
the stretch between Camp 17 and 
Camp 14. In fact, before finding 
these a considerable number had been 
hauled from lake St. Joseph—an 80- 
mile haul. The search for poles in the 
early stages of line construction de- 
layed the work considerably and it was 
only by working tractors day and 
night after they were found, that the 
progress was kept up. 
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Stringing cable. 


LINE CONSTRUCTION 

There was nothing out of the ordin- 
ary in the actual building of the line. 
Poles were raised by gin pole and then 
cross arms and insulators erected. 
Stringing of cable was done by trac- 
tor or teams. All poles were storm 
guyed, and butt treated against rot. 


GENERAL 

In past years, the chief difficulty in 
performing work in this district far 
removed from the railroad has been 
transportation of supplies and equip- 
ment. Present day transportation 
companies, however, are well organ- 
ized with plenty of equipment and 
they give wonderful service. Supplies 
ordered from Winnipeg can be deliv- 
ered the next day if flying conditions 
permit and there are not many days 
that planes cannot fly. 

The chief hardship is working in 
extreme cold. During the whole of 
the month of February this year the 
temperature never got above 20 below 
zero. This cold is especially felt by 
the lineman on top of a pole particu- 
larly when the wind is blowing. He 
can protect everything except his face 
and there were many frozen noses and 
cheeks during construction. However, 
there is no doubt that lines in this 
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Section of completed line. 


country can be built much cheaper in 
the winter than in the summer be- 
cause of the excessive costs in sum- 
mer of making and maintaining roads 
along the line. It is a safe assump- 
tion to make that it would have been 
necessary to corduroy at least 30 per- 
cent of the total length of the line 
because of existence of muskeg areas 
and low lying swamps. 

Life in camp is made as comfortable 
as possible. Mail comes in regularly 
and there is usually plenty of reading 
material. Radios are also supplied 
each camp. Usually, however, after a 
day spent in the cold, the man does 
not take long to get to bed and gener- 
ally lights are all out at 9 o’clock or 
earlier. 
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Safety Exhibit—Industrial 
Accident Prevention 
Association, Inc. 


By H. J. McCaw, Electrical Inspection Departmen, 
H.E.P.C. of Ontario 


N April 17th and 18th, 1939,, 


the Annual Convention of 
the Industrial Accident Pre- 
vention Association, Inc. 
was held at the Royal York Hotel. It 
was the eighteenth consecutive con- 
vention, being attended by 3,000 reg- 
istered persons and about 500 unreg- 
istered. This Convention is attended 
largely by plant engineers, electrical 
engineers, chemical engineers and 
superintendents, and is endorsed by 
most manufacturing plant manage- 
ments. 
A number of jobbers and manufac- 


turers exhibited safety equipment and . 


medical supplies. There were also ex- 
hibits by the St. John Ambulance As- 
sociation, Workmen’s Compensation 
Board and both the Departments of 
Labour and Highways of the Province 
of Ontario. The Hydro-Electric Pow- 
er Commission of Ontario sponsored 
an exhibit, being in charge of the 
Electrical Inspection Department in 
conjunction with the Approvals Lab- 
oratory. Exhibited were a number of 
electrical fixtures which were in use 
some forty to fifty years ago, some of 
which have only recently been removed 
from service. Some of the fixtures 
consisted of wooden rosettes, fused 
and unfused; wooden fuse cutouts, 
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forerunners of the present cutouts; 
and some early porcelain cutouts. 
Switches of the same age were shown 
—some of these still being in good 
operating condition—and also a num- 
ber of early lamp sockets of the 
Thompson-Houston and Edison-base 
types. There were also some switches 
and equipment of commercial type 
which were about the first installed in 
Canada, being in use until a few years 
ago. 

A chemical meter, used in the meas- 
urement of direct current at the turn 
of the century, was loaned through 
the kindness of the Toronto Hydro- 
Electric System, and caused a great 
deal of interest. 

A number of lamp bulbs from the 
early Thompson-Houston type to the 
last word in illumination were exhib- 
ited, these being part of a collection 
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belonging to the Photometric Labora- 
tory of the Commission. 


The Approvals Laboratory supplied 
a number of devices which have been 
rejected as unsafe for connection to 
the source of electrical energy. These 
were a few devices such as unsafe 
cigar lighters, water heaters, toasters 
made of light-weight material, fit- 
tings, ete. 

A few devices which have caused 
fatal accidents were shown, such as 
cord sets, air heater, bed lamps, etc. 


Great interest was shown in the 
booth, especially the second evening 
when there was a line-up for almost 
two hours to see the exhibit. It was 
surprising to hear comments from in- 
terested people, to realize how much 


they know of Hydro Inspection and 
Approval, and also as to their knowl- 
edge of equipment that has been con- 
demned. 

As evidence of how successful the 
Convention was, the two luncheons 
and first evening banquet were sold 
out well before starting time, there 
being in the neighbourhood of 909 in 
attendance at each. At the mass 
meeting held the second evening, the 
attendance was about 1800 persons. 

This was the Commission’s first 
venture in educational work of this 
type, and the response to the efforts 
was indeed gratifying. 

The picture of the exhibit was a 
night snapshot made by G. M. Neff, 
manager of the Safety Exhibit. 


Wise Precautions in the Use of 
~Electrical Equipment 


N average of two or three 
fatalities occur in Ontario 
each year as a result of de- 
fective equipment operating 

at a potential of only 120 volts and it 
is felt that some further word of 
caution should reach the consumers 
who in most cases are not aware of 
the possible hazard which prevails. 
There seems to be a general impres- 
sion that the ordinary domestic cir- 
cuit of 120 volts is perfectly safe and 
whereas this is true under normal 
circumstances, a fatal shock is quite 
possible with a combination of a de- 
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fective appliance and a low resistance 
path to ground. 

The use in a bathroom of portable 
equipment such as heaters, sun lamps 
and electric razors, constitutes a real 
hazard and it is the duty of every 
hydro official and employee to con- 
stantly warn the public against the 
danger which exists. Legislation al- 
ready provides for approval of the de- 
sign of equipment and prohibits the 
installation of wall or baseboard out- 
lets in a bathroom, but the improper 
use of such equipment is necessarily 
a matter for the consumer himself. 
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There are thousands of portable 
heaters‘in use throughout the pro- 
vince. Many of these are undoubtedly 
defective although the condition may 
be unknown to the consumer. These 
heaters might be used constantly 
around a living room or bedroom and 
as long as they were handled without 
establishing contact with ground 
through a medium such as a water 
pipe, radiator, hot air register, etc., 
no shock would be received although 
the hazard is actually present. With 
the heater used in a bathroom the 
danger is increased many fold, and if 
defective equipment is handled by a 
person standing or sitting in a kath- 
tub, a fatality is almost inevitable. 
When it is realized that a voltage as 
low as 20 to 30 volts may pass suffici- 
ent current to prove fatal, the hidden 
danger which exists will be better 
appreciated. As a matter of fact, 
equipment requiring an extension cord 
should never be used in a bathroom. 

Another serious hazard prevails in 
a basement where a defective washing 
machine or pump motor may produce 
a dangerous potential to ground. 
Similar conditions may be encountered 
with brass sockets or extension cords 
on irons or toasters, and these should 
never be handled when standing on a 


damp floor or when any part of the 


body is touching a water pipe. 

Most people have at some time ex- 
perienced an electric shock from 
household equipment and have only 
given it a passing thought. There 
seems to be a mistaken impression 
that these shocks are not harmful, and 


in fact, may even be beneficial. This 
theory cannot be too strongly contra- 
dicted, and if a shock is received 
when working around the house it 
should be reported immediately to the 
proper authorities. The point to keep 
in mind is the hidden danger which is 
lurking in the equipment and the fact 
that if conditions approaching those 
which prevail in a bathroom, had been 
present in these other instances, any 
one of these so called trivial shocks 
might have proved fatal. 


Cases have been reported of men 
using an electric razor while sitting 
in a bath. There is a further report 
of a lad who carefully lathered his 
face and when the electric razor failed 
to operate satisfactorily, plunged it 
into a basin of water. Then there is 
the case of the man who attempted to 
do some wiring and worked from the 
source of supply outwards. His young 
child was electrocuted by picking up 
a live circuit wire and putting it in 
his mouth. 

These incidents are almost incredi- 
ble, but simply serve to emphasize the 
necessity of education on the part of 
the public so that the many appliances 
which are of untold benefit and enjoy- 
ment when properly handled, may not 
become the cause of a regrettable 
fatality. 


% % * * 


Note: As the foregoing should be 
brought to the attention of the public, 
we suggest that the article be reprint- 
ed in the local newspapers. 

—Editor. 


a CS el 


VOL. XXVI, NO. 5 


THE BULLETIN 


153 


RITMUCONRHNAETAAA HATHA THE HyoORO-ELECTRIC POWER COMMISSION OF ONTARIO lliliiittiittiitiuimesttituintuiimiienny 


Safety in Electrically Equipped 
Homes 


By J. E. Ritchie, B.A.Sc., Fire Prevention Engineer, 
Ontario Fire Marshal’s Department 


HE safe use of electrical 

appliances depends primarily 

on the standard of wiring 

through which the electrical 
current is distributed in the building. 
Unless the wiring has been installed 
by a competent electrician and inspect- 
ed by a proper authority to ensure 
that it is in accordance with the pre- 
scribed regulations, it may in itself 
constitute a hazard in addition to ag- 
gravating further hazards introduced 
by the improper placing or installation 
of current-consuming appliances. 

It is a sign of trouble when sockets 
hiss or lamps flutter, when plugs are 
loose in wall outlets, when the wall 
switches fail to function, when insul- 
ation on the wires is injured, when it 
is possible to get a shock from an ap- 
pliance, or when an appliance fails to 
operate or causes a blown fuse. It is 
essential that the trouble be removed 
before any such warning or failure 
grows into a real hazard. 

Electricity, properly harnessed and 
properly handled, is not dangerous in 
the customary acceptance of that 
term. Installations that are properly 
made, and properly maintained and 
utilized, offer very little hazard of 
fire, except when some abnormal cir- 
cumstance develops. Almost all fires 
from electricity are the result of im- 
proper installation, improper mainten- 
ance, substandard extensions, or the 
overloading of individual circuits. 
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NEEDS EXPERT SUPERVISION 

The characteristics of electrical 
energy are more or less obscure, and 
the ordinary householder is not suf- 
ficiently familiar with the technical 
aspects to know whether it is being 
safely applied or handled. For this 
reason expert supervision is necessary 
when electrical energy is being 
handled. 

Everyone knows that when an elec- 
tric current passes through the very 
fine wires in an electric light bulb it 
produces a high temperature in the 
wires so that they become “white hot.” 
It may never have occurred to the 
average consumer, however, that if a 
sufficiently large current is allowed to 
pass through larger wires that con- 
stitute the house wiring, these, too, 
will reach a temperature so high that 
a fire may result. To prevent this, the 
Electrical Inspector examines wiring 
when an installation is completed, just 
to make sure that the wires are large 
enough to carry safely the amount of 
current required, and that fuses and 
other pieces of equipment are properly 
installed. 

It is well known that electricity ap- 
plied under certain conditions may be 
fatal, particularly where a high vol- 
tage is used. Even at the voltage or- 
dinarily used in homes, electricity can 
be very dangerous if allowed to pass 
freely through the body. The Elec- 
trical Inspector safeguards the public 
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in this respect, by ensuring that ap- 
pliances and wires are _ properly 
insulated. 


CODE OF RULES 


To prevent the public from electric 
shock and electrical fires, a code of 
rules, formulated by The Hydro-Elec- 
tric Power Commission, has_ been 
made a part of the law of the Province 
of Ontario. In recent years the code 
has been standardized to apply te all 
the provinces, and the provinces are 
taking steps to adopt it. Under the 
code, as it is now enforced in Ontario 
and as it will be enforced in other 
provinces, facilities are provided for 
testing electrical appliances and ma- 
terials so that only those which are 
entirely safe to use will be placed on 
the market. 


Proper use of electrical wires and 
equipment is just as important as 
proper materials and proper installa- 
tion. Allowing electrical equipment 
to fall into disrepair is responsible for 
most of the fires charged against elec- 
tric service. Too often, electric fix- 
tures are subjected to usage for which 
they were never intended. It is not 
uncommon to find articles, sometimes 
of considerable weight, hanging on 
electrical brackets and _ subjecting 
them to an abnormal strain with the 
danger of causing injury to them or to 
the wiring that is connected to them. 
Fires and shocks resulting from such 
improper practices should not really 
be charged against electricity but 
against utter carelessness on the part 
of the user. 

Nearly everyone at some time has 
received slight shocks from electrical 
equipment without any ill effects. 


Sometimes, however, those shocks may 
be dangerous, especially if the hands 
are wet. Electric fixtures in bath- 
rooms, the handles of wall switches, 
and the cover plates for all electrical 
outlets should be made of porcelain, 
plastic or some other insulating ma- 
terial. An insulating link in the chain 
of a pull-chain socket increases safety 
if there is any probability of the sock- 
et being operated with wet hands. 
Safety precautions built into the 
permanent wiring of a house are of no 
avail if the last links in the wiring 
chain — the attachment cords — are 
either not suitable or not kept in good 
repair. Fortunately it is relatively 
easy to observe when cords are wear- 
ing out, because, unlike other parts of 
the wiring system, they are in plain 
view. As the result of the severe 
abuse that electrical cords are given 
in the average home they will almost 
undoubtedly wear out sooner or later, 
but some cords are so much more sub- 
stantiaJly made than others that it 
pays to take care in choosing them. 


EXTENSION CORDS 


In addition to flexible cords for the 
attachment of electrical appliances 
many people use portable extension 
cords for electric lights, electric drills 
or other movable pieces. Such ex- 
tensions are not recommended for per- 
manent attachments, but they are cer- 
tainly handy and are very widely used. 
If they are used on damp earth or in 
the vicinity of grounded metals, good 
insulation is of extra importance. In 
such locations sockets of insulating 
material should be used, and lamps 
should be protected by guards. 

Fuses play an important part in 
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guarding the safety of the electrically 
equipped home, and their use should 
not be scorned. Some people, when a 
fuse blows, replace it with a copper 
coin, thus allowing the current to flow 
unchecked. Such actions defeat the 
very purpose of the fuse, and create 
added danger of fire. Fuses of the 
right capacity should always be used 
in replacing old blown ones. If too 
much current is allowed to flow 
through the wiring, insulation may be 
injured by excess heat, or a fire may 
even start in the affected wiring. Or- 
dinarily the fuses in house wiring cir- 
cuits should not have a current-carry- 
ing capacity of more than 15 amperes, 
unless some fully qualified electrician 
or inspector has advised that the wir- 
ing is suitable for a heavier fuse. 


It would hardly seem necessary to 
warn against leaving electric irons 
connected to the circuit, but, as a 
matter of fact, overheated flatirons 
have probably been responsible for 
more fires than any other electrical 
appliances. Most of those fires occur 
when the operator has forgotten that 
the iron is connected; in many cases 
when the operator has left home. It 
might be a good thing if everybody 
remembered that the one sure way of 
turning off an electric iron is to dis- 
connect the cord. Otherwise, if the 
iron is connected to an ordinary wall 
socket it is hard to tell when the cur- 
rent has been shut off. 


There is another reason why lamp 
sockets should not be used to supply 
current to electric irons. The switch- 
ing mechanism in such sockets is de- 
signed to control incandescent lamps 
which, for home use, seldom exceed 
200 watts. As electric irons require 
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from 500 to 1,000 watts, they overload 
the switch mechanism with possible 
danger to the sockets. 


ELECTRIC WASHERS 

Electric washing machines present 
additional difficulties because they 
must necessarily be used in the pres- 
ence of water and grounded piping 
systems, and sometimes on damp 
floors. For those reasons special pre- 
cautions should be employed when the 
machines are in use. Motors of wash- 
ing machines are usually well insu- 
lated, but if the motor is allowed to get 
wet its insulation may be impaired. 
Cords used on washers are especially 
likely to become defective, and only 
rubber-sheathed cords of good quality 
should be used in this connection. It 
is very important to replace them 
when they become worn. If an elec- 
trician is employed to connect a spe- 
cial wire between the frame of the 
washer and a water pipe, you will 
have assurance that any failure of in- 
sulation, which might otherwise create 
a dangerous situation, will immediate- 
ly be indicated by the blowing of a 
fuse. 

The electric heating pad is a very 
helpful appliance, especially in case of 
sickness, and may be used with safety 
if a few fundamental principles are 
observed. Sharp folds in the pad 
should be avoided. It should not be 
pulled from place to place by the cord, 
or the connection may be broken in- 
side the element. It should not be 
hung up by a hook, and pins should 
never be pushed through it, for fear 
they might make a contact with the 
heating element. If they did, they 
would become live and might consti- 
tute a shock hazard or even result in 
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the destruction of the element. It is 
also very important that heating pads 
be kept dry. 
GET EXPERIENCED MEN 

Since electricity and its dangers are 
not understood by the public, and 
since a little knowledge of those things 
may prove more dangerous than no 
knowledge at all, the householder 
should always employ experienced men 
to make repairs and additions to house 


es 


ios 


wiring. All appliances should be kept 
in good order and due respect should 
be paid to all wires and fixtures as 
long as they are in service. If in- 
stallations are properly made, and if 
maintenance is based on good practice 
and in accordance with the standard 
regulations, there is little if any, 
danger of either fire or shock 
from the use of approved electrical 
appliances. 


BE 


Hamilton “FH ydro-Dealer Co- 
operative Sales Plan” 


N March of this year, the Hamil- 

ton Hydro-Electric System, after 

a study of local conditions in the 

electrical trade, introduced a Co- 

operative Sales Plan to Hamilton deal- 

ers and manufacturers. The Plan at 
present applies to range sales only. 

While still in a tentative form, the 
Co-operative Plan was described at 
organized meetings of contractors and 
dealers and criticisms pro and con 
were invited with the result that the 
final Plan was acceptable to and ap- 
preciated by both contractors and 
dealers who have since co-operated 
with the Hydro splendidly. 

The Plan was then published in the 
form of a booklet entitled “The Hydro- 
Dealer Co-operative Sales Plan” and 
is familiarly known by the Hydro and 
by the dealers as ‘“‘The Red Book’’. 
From this booklet, co-operators in the 
Plan may find full particulars concern- 
ing wiring and trade-in allowances 
and the Hydro Thrift Plan. 

Under the Hydro-Dealer Co-opera- 


tive sales Plan, the Hamilton Hydro- 
Electric System does not limit its con- 
tributions to wiring costs of new 
ranges alone. Wiring allowances are 
also made on the sale and installation 
of used ranges provided that in each 
case .the range is approved by the 
Hamilton Hydro-Electric System as 
being in reasonably efficient condition. 

Electric range owners moving to 
homes not wired for ranges may thus 
obtain wiring allowances. This fea- 
ture is very popular with electrical 
contractors who, in order to increase 
their business, are always on the look- 
out for such cases, thus “saving the 
load” for the Hydro. 

In connection with the Demonstra- 
tion Week organized by the Hydro- 
Electric Power Commission, the Ham- 
ilton Hydro-Electric System organized 
further promotional meetings with 
both dealers and manufacturers. Deal- 
ers subscribed on a fifty-fifty basis to- 
wards the cost of the Slogan Competi- 
tion and manufacturers co-operated 
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LECTRICAL SERVANTS | 


Hamilton Hydro window display during Electric Demonstration Week. 


with their dealers and the Hydro in 
extensive advertising, planned well in 
advance, at a meeting with the manu- 
facturers. At this meeting, continuity 
rather than duplication of advertising 
effort was arranged. 

The result has been an already sub- 
stantial and accelerating increase in 
range connections. 

One interesting result of the organ- 
ized meetings has been the founding 
of an electrical appliance club, holding 
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fortnightly luncheon meetings of a 
social and educational nature, member- 
ship in which is restricted to persons 
engaged in the electrical appliance 
trades. 

The Club now provides a medium 
through which manufacturers or the 
Hydro can present further promotion- 
al schemes and through which the 
dealers while meeting one another so- 
cially can learn “‘what’s new” from se- 
lected speakers. 


SAO 


Sarnia Electric Show 


NE of the most successful 
demonstrations and electric- 
al shows ever held in Sarnia 
was that on May 2nd to May 

6th. Over 3500 adults representing 
Sarnia and district visited the show 
and were keenly interested in the spe- 
cial displays. 

This was the first All Electric Show 
ever to be held in Sarnia and the re- 
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sults were amazing. During the show, 
each dealer secured a number of sales 
in addition to a large follow-up list. 

It also represents an outstanding 
achievement in organization as it was 
the first time the electrical dealers of 
Sarnia ever co-operated together in a 
special undertaking of this kind and 
the results obtained warrant carrying 
on in a similar co-operative basis. In- 
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Sarnia Hydro exhibit at the show. 


cidently, the dealers were so pleased, 
it was suggested that a get together 
dinner be held to celebrate the 
occasion. 

The public response was excellent. 
They showed a great deal of interest 
in the special lighting and various 
products displayed. Dealers also re- 
port since the show a considerable 
number of sales resulting directly 
from the display. 

The Stirrett Winter Garden was 
selected for this display as it wa; the 
only place in Sarnia with a suitable 
number of outlets and sufficient wiring 
for a show of this kind. Twenty-six 
special lighting units were installed 
which helped brighten up the hall and 
displays. Each dealer was alloted 
space approximately 18 feet long by 
9 feet deep. A minimum cost was set 
up for each dealer, $5.00 for space, 
$15.00 for advertising and prizes at a 
list value of $25.00. Anything addi- 


tional they cared to spend in adver- 
tising or display was left to them- 
selves. The show was officially opened 
by Mayor Norman Perry, A. N. Gallo- 
way, the Chairman of the Hydro Com- 
mission and J. E. B. Phelps, the Hydro 
manager. A drawing for six prizes at 
ten o’clock, also, some form of enter- 
tainment was given each evening. 

On the final night the drawing for 
the Grand Prize, an electric range, 
was held at 10:30 p.m. Over 500 peo- 
ple were in attendance. A rotating 
drum was used and a young lady was 
blindfolded and the thirteenth ticket 
was the lucky winner. Incidently this 
happened to be a customer using gas 
and the rules stated it must be put in 
use in Sarnia, so we received a new 
load. 

A code was set up for the show 
governing prices, trade-in allowances, 
carrying charges, etc. This resulted 
in good feeling all during the show. 
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Water-Power Resources 
Of Canada 


HE Dominion Water and 

Power Bureau of the Depart- 

ment of Mines and Resources, 

Ottawa, presents a review of 
the outstanding features of the de- 
veloped and undeveloped waterpower 
resources of Canada. 


TOTAL AVAILABLE AND DEVELOPED 
WATER-POWER 

The results of studies indicate avail- 
able water-power totalling 20,347,400 
h.p. under conditions of ordinary mini- 
mum flow and 33,617,000 h.p. ordinar- 
ily available for six months of the 
year. The total turbine installation, 
as at January 1, 1939, is 8,190,772 h.p. 
Of these total amounts the available 
water-power under conditions of or- 
dinary minimum flow in Ontario was 
5,330,000 h.p. and 6,940,000 h.p. ordin- 
arily available for six months of the 
year. The total turbine installation in 
Ontario was 2,582,959 h.p. 

The analysis shows the average ma- 
chine installation to be 30 per cent. 
greater than the ordinary six months 
flow power. Thus, the figures quoted 
above indicate that the present record- 
ed water-power resources of the Do- 
minion will permit of a turbine instal- 
lation of about 43,700,000 h.p. 


UTILIZATION OF DEVELOPED 
WATER-POWER 
Canada’s total hydraulic installation 
of 8,190,772 h.p. is shown under the 
three main headings of central electric 
stations, pulp and paper mills, and 
other industries. 
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The installation in central electric 
stations, the largest and most rapidly 
growing class, represents the power 
developed for the sale of electricity to 
meet the general industrial, commer- 
cial, municipal, domestic, and agricul- 
tural demands of the public. In all 
7,202,259 h.p. or 87.9 per cent. of the 
total hydraulic installation of Canada 
is so developed of which 2,248,883 h.p. 
are in Ontario. Pulp and paper mills 
have an aggregate hydraulic installa- 
tion of 646,901 h.p. or 7.9 per cent. of 
the total, 228,377 h.p. being in On- 
tario, and the installation for other 
purposes totals 341,612 h.p. or 4.2 per 
cent. of the total, Ontario having 
105,699 h.p. 

The average installation per 1.000 
population is 731 h.p., a total which 
places Canada in an outstanding posi- 
tion amongst the water-power using 
countries of the world. 

These figures show Ontario to have 
a total of 2,582,959 h.p. installed with 
an average of 692 h.p. per 1,000 
population. 


WATER-POWER IN THE CENTRAL 
ELECTRIC STATION INDUSTRY 


Almost 88 per cent. of Canada’s total 
hydraulic development is installed in 
central electric stations and this rep- 
resents more than 95 per cent. of the 
main plant generating equipment of 
the industry. This equipment gener- 
ates more than 98 per cent. of the total 
electricity produced for sale in Canada 
and for export. In the ten-year period 
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between the end of 1928 and the end 
of 1938 the central station hydraulic 
installation increased by 2,756,566 h.p. 
as compared with an increase of only 
84,974 h.p. for all other purposes, i.e., 
less than 8 per cent. of the total hy- 
draulic installation of the past ten 
years has been developed by other 
than central station organizations. 

As the output of the hydro-electric 
stations represents 98 per cent. of the 
total, the inclusion of the output of 
the fuel power stations has little effect 
upon the averages quoted. According 
to the latest figures available, those 
for the calendar year 1937, Canadian 
central stations generated a total of 
27,687,645,000 kw-hr. of which 1,8438,- 
227,000 kw-hr. or 6.7 per cent. was ex- 
ported to the United States. Includ- 
ing a small import from the United 
States, 1,317,000 kw-hr., there was 
a total of 25,845,737,000 kw.-hr. for 
distribution in Canada. Of this, 7.8 
per cent. was sold for farm and do- 
mestic use, 3.7 per cent. for commer- 
cial lighting, 2 per cent. for small 
power use (less than 50 kw. per cus- 
tomer), 76.7 per cent. for large power 
purposes (more than 50 kw. per cus- 
tomer) and 34 of one per cent. for 
street lighting. 

The pulp and paper industry is the 
chief customer for large power, pur- 
chasing during 1937, more than 1014 
billion kw-hr. or 50 per cent. of all in- 
dustrial power sold. Of the power so 
purchased more than 5% billion kw- 
hr. were used for raising steam in 
electric boilers. 

The electro-chemical and _ electro- 
metallurgical industries are also very 
large purchasers of industrial power, 
purchasing during 1937, a total of 3,- 


960,344,000 kw-hr. or 191% per cent. of 
all industrial power sold by central 
stations. 


WATER-POWER IN THE PULP AND 
PAPER INDUSTRY 

The pulp and paper industry ranks 
high amongst Canada’s manufactur- 
ing industries, leading all others in 
total number of persons employed and 
in salaries and wages paid. It con- 
tributed more than 57 per cent. to the 
Dominion’s favourable trade balance 
of 1937. Its development has been 
extremely rapid, the output of its 
chief product, newsprint, increasing 
in 1937 to an all-time record of more 
than ten times the output of 1913, 
the first year for which complete fig- 
ures are available and amounting to 
41 per cent. of world production for 
that year. While there was a con- 
siderable reduction in newsprint out- 
put during 19388, this was somewhat 
offset by a substantial increase in the 
contract price for the year. 

The outstanding manufacturing 
feature of this industry is the enor- 
mous consumption of power in the 
process of converting the timber into 
paper and it is the fortunate occur- 
rence of ample and readily developable 
water-power in conjunction with 
abundant supplies of the various pulp- 
wood species which has made the 
present development of the industry 
possible. When it is stated that a 
mechanical power installation of ap- 
proximately 100 h.p. is required per 
ton of daily output of newsprint and 
that in addition about an equivalent 
amount of hydro-electricity is at times 
utilized for the production of process 
steam the contribution of low-cost 
hydro-power to the success of the in- 
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dustry becomes evident. While the 
power consumption per unit of output 
of the higher grade papers manufac- 
tured by the three chemical processes 
in use in Canada is much less than 
for newsprint, it is still a factor in 
economical production. 

Canada’s pulp and paper mills main- 
tain a hydraulic turbine installation 
of 646,901 h.p., have an electric motor 
installation for operation by pur- 
chased hydro-electricity of 1,200,000 
h.p., and purchase 50 per cent. of all 
industrial power sold by central elec- 
tric stations. During 1937 fifty-two 
per cent. of this purchased power was 
used for the production of steam in 
electric boilers. 


WATER-POWER IN THE MINERAL 
INDUSTRY 

In every branch of the mining in- 
dustry, from the preliminary drilling 
to the final refinement of the product, 
large amounts of power are essential; 
as even the comparatively straight- 
forward operations involved in the re- 
covery of coal require the power 
equivalent of as much as 10 per cent. 
of the product. 

In many cases large scale operations 
which alone make the difference be- 
tween profit and loss are only made 
possible by abundant supplies of low- 
cost hydraulic power. Many mines on 
account of their geographical location 
would find the cost of rail haul on fuel 
or untreated ore prohibitive but, with 
hydraulic power, profitable operation 
has been possible and much low grade 
material has been given commercial 
value. 

The principal mining areas of Ca- 
nada at the present time are the placer 
gold and silver-lead deposits of the 
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Yukon Territory, the coal and metal- 
lic ore fields of British Columbia, the 
coal and crude oil fields of Alberta, the 
gold deposits near Great Slave Lake 
and the radium-uranium deposits near 
Great Bear Lake in the Northwest 
Territories, the gold deposits near 
Lake Athabaska in Saskatchewan, the 
gold and copper zinc-sulphide deposits 
in Northern Saskatchewan and Mani- 
toba, the gold deposits in Eastern 
Manitoba, the gold, silver and copper- 
nickel (with its accompanying plat- 
inum group metals) of Northern On- 
tario, the copper-gold area of North- 
western Quebec, the asbestos fields of 
the Eastern Townships of Quebec and 
the coal fields of the Maritime Prov- 
inces. In practically all of these fields 
with the exception of the last men- 
tioned hydro-electric power is used for 
all large scale operations and it is es- 
timated that more than 800,000 h.p. is 
generated by the mining companies or 
purchased by them from central elec- 
tric stations. 
WATER-POWER IN OTHER INDUSTRIES 

In addition to maintaining the hy- 
draulic installation of 341,612 h.p., 
these diversified industries provide a 
broad market for hydro-electricity 
generated by the central electric 
stations by purchasing power to oper- 
ate an electric motor installation of 
more than one and three-quarter mil- 
lion horse-power. 

GROWTH OF WATER-POWER 
DEVELOPMENT 

The growth of water-power develop- 
ment in Canada from 1900 to the pres- 
ent time shows that total water-power 
installation has grown from 143,156 
h.p. at January 1, 1900 to 8,190,772 
h.p. at January 1, 1939. 
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CAPITAL INVESTED IN WATER-POWER 


The capital investment represented 
by Canada’s present hydraulic instal- 
lation of 8,190,772 h.p. is conserva- 
tively estimated at $1,650,000,000. 


COAL EQUIVALENT OF DEVELOPED 
WATER-POWER 


Comparing the water-power de- 
velopment in the Dominion with a 
corresponding development of fuel 
power under comparable conditions in- 
dicates that each installed hydraulic 
horse-power if operated continuously 
throughout the year would effect a 
saving of about 4.64 tons of coal or 
that the present installation of 8,190,- 
772 h.p. is capable of effecting a sav- 
ing of thirty-eight million tons of 
coal. 


During 1938, Canadian consumption 
of electricity produced in central elec- 
tric stations was 24,167,884,000 kw- 
hr., about 99 per cent. of which was 
hydro-electricity including 5,787,537,- 
000 kw-hr. sold for electric boiler use. 
Adding to these figures a conservative 
estimate of the power output of non- 
central station hydro plants indicates 
that the water-power used for general 
power purposes effected a saving of 
15,522,500 tons of coal while in elec- 
tric boilers the saving amounted to 
972,988 tons. That is>during 1938, 
water-power effected an actual saving 
of some 16,500,000 tons of coal. 


The foregoing brief review of the 
water-power resources of Canada will 
serve to indicate their importance to 
the present and future industrial and 
domestic life of the Dominion. Large 
undeveloped powers still remain with- 
in easy transmission distance of the 
principal centres of population, the 


development of which will ensure ade- 
quate power for a considerable time 
to come. 


J. G. Hare, East York 
Township 


Jonathan George Hare, manager of 
The Hydro-Electric Commission of 
East York, died on Tuesday, April 
25th, 19389. On the night of Sunday, 
April 9th, he had suffered a stroke 
from which he did not recover. 

Mr. Hare was born on May 138th, 
1880, in Cork, Ireland. He received 
his education in Cork and served an 
apprenticeship in civil engineering in 
the Civic Office of Cork. In 1906, he 
was appointed assistant in the City 
Engineer’s office where he served un- 
ti] 1912, when he came to Canada. On 
arriving in Canada, he was employed 
as a draughtsman with the Canadian 
Bank of Commerce and in laying out 
the electric lighting of the branch 
banks. In 1915, Mr. Hare enlisted in 
the Canadian Army and served in the 
camp at Kapuskasing until 1916 when 
he was discharged owing to injuries 
he had received in his right hand. He 
then went into business for himself as 
an electrical contractor and draughts- 
man and continued in it until 1923 
when he entered East York Township 
office as draughtsman. He was ap- 
pointed assistant superintendent of 
the East York Hydro-Electric Com- 
mission in 1925, and in the following 
year was made manager and engineer, 
which position he held until his death. 

Mr. Hare was a member of the As- 
sociation of Professional Engineers of 


VOL, XXVI, NO. 5 


THE BULLETIN 


163 


MUM THE HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO. PIIIIvilIitisuitnamtnniuusysinui 


the Province of Ontario and of the 
Electric Club of Toronto. He was a 
past president of the Canadian Legion, 
Post 10. 

In the performance of his duties he 
was very conscientious, and although 
of a retiring nature made many 
friends. 


BE 


W. G. Henderson, 
Cobourg 


Stricken suddenly, while apparently 
on the road to recovery from ari ill- 
ness of considerable duration, William 
George Henderson, manager of the Co- 
bourg Public Utilities Commission, 
passed away on Monday, May Ist, 
1939. 


Mr. Henderson was born at Keene, 
Ontario, fifty-one years ago and re- 
ceived his education in Peterborough, 
Ontario, and Grand Rapids, Michigan. 
In 1909, he entered the utilities field 
with the Peterborough Electric Light 
and Power Company and continued 
with The Electric Power Company 
when it took over the distribution in 
Peterborough. Later, in 1913, when 
the city of Peterborough contracted 
with The Hydro-Electric Power Com- 
mission for power and bought the 
local distribution system, he continued 
in the employ of the Peterborough 
Utilities Commission. Here he re- 
mained as accountant until 1925. He 
took an active interest in the develop- 
ment of mechanical billing of consum- 
ers’ accounts and was instrumental in 
having the Peterborough office one of 
the first to have a system installed. 


W. G. Henderson 


From the Peterborough Utilities, he 
went to the Remington Rand Company, 
and later, to the Burroughs Adding 
Machine of Canada, Limited, for both 
of which firms he contacted utilities 
in Eastern Ontario and Quebec. In 
1933, he accepted the position of ac- 
countant in the office of the Cobourg 
Public Utilities Commission where he 
became manager in 1936. 


Mr. Henderson was highly esteem- 
ed in Hydro accounting circles and 
among the Hydro utilities. In 1938, 
he was a district director of the As- 
sociation of Municipal Electrical Utili- 
ties, and chairman of the committee 
on Accounting and Office Administra- 
tion. 
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GME. Cilekar ee iMnies 
GON ENTNON 


At Chateau Laurier, Ottawa 
On July 4th and 5th, 1939 


TUESDAY, JULY 4th, AT 9.30 A.M. 


O.M.E.A. Business Meeting. 


A.M.E.U. Convention Session. 


Paper—'"'Modern Developments in Distribution Transformers,’ by W. L. Millar, 
Engineer, Canadian Westinghouse Company, Limited, Hamilton. 


Guided Discussion. 
AT 7.00 P.M. 
Convention Dinner, Musical Entertainment, Address by Dr. Thomas H. Hogg, 


Chairman, The Hydro-Electric Power Commission of Ontario. 


AT 10.00 P.M. 


Convention Dance. 


WEDNESDAY, JULY 5th, AT 8.30 A.M. 
A.M.E.U. Accounting Session 


Breakfast meeting arranged by the Committee on Accounting and Office 
Administration. 


AT 9.30 A.M. 
O.M.E.A. and A.M.E.U. Joint Convention Session. 
Paper—''Public Utilities and the Ontario Workmen's Compensation Act,"’ by 


Norman Dean, Statistician, Workmen's Compensation Board of Ontario. 


Address—''New Business," by M. J. McHenry, Director of Sales Promotion, The 
Hydro-Electric Power Commission of Ontario, assisted by his staff. 


HOTEL RATES 


Single room with bath, $4.00 per day. 
Double room with bath, double bed, $6.00 per day. 
Double room with bath, twin beds, $7.00 per day. 
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Annual Report, 1938 


Extracts From the Chairman’s Letter of Transmittal of the Thirty- First 
Annual Report of the Hydro-Electric Power Commission of 
Ontario for the Fiscal Year Ending October 31, 1938 


HE record of the Commis- 
sion’s work presented in this 
Annual Report relates. to 
three principal fields—the co- 
operative municipal field, the field of 
rural supply, and the Northern On- 
tario field. The first two cover the 
Commission’s activities on behalf of 
the co-operative systems, and the last 
relates to its trustee-ship of the 
Northern Ontario Properties on be- 
half of the Province. Throughout the 
various sections of the Report dealing 
broadly with physical operation of 
the plants, constructional activities 
and financial statements, these fields 
of activity are clearly differentiated. 
The Report also presents for the 
calendar year 19388 financial state- 
ments and statistical data relating to 
the municipal electric utilities oper- 
ating in conjunction with the several 
co-operative systems for the supply 
of electrical service throughout the 
Province. 


JUNE, 1939 


OPERATING CONDITIONS 

Operation of the plants on the 
Niagara river was severely affected 
by an unprecedented ice jam in the 
lower river in January, which backed 
up the water to such heights that on 
January 26, the Ontario Power plant 
was flooded with water and ice and 
completely put out of. commission. 
The output of the Queenston plant at 
times was curtailed due to high tail- 
water. This condition was relieved 
about the middle of March, when a 
large portion of the ice jam in the 
river below the plant moved out. 

Apart from the disaster to the 
Ontario Power plant, operating con- 
ditions throughout the several sys- 
tems of the Commission was satisfac- 
tory. Precipitation was above nor- 
mal and stream flow was adequate to 
meet all demands. 

In the Niagara system, notwith- 
standing the loss of the output of the 
Ontario Power plant, the Commission 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission: 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interested are invited for 
publication. 


was able to maintain full delivery of 
primary power to all customers. 

To supplement the output of the 
power plants on the Georgian Bay 
system, power was transferred from 
the Niagara system, and purchased 
from the Water, Light & Power Com- 
mission of Orillia. With the comple- 
tion of the Ragged Rapids plant, one 
unit of which was placed in service 
on October 18, 1938, it is anticipated 
that the necessary assistance from 
outside sources can be supplied from 
the Niagara system, through the 
Hanover frequency-changer set, for 
some time to come. 

The output available from the gen- 
erating plants of the Eastern Ontario 


withstanding the fact that in Septem- 
ber the primary peak load, due to ex- 
ceptional demands by the grain trade, 
reached the highest total on record. 
Precipitation on the watershed of the 
Nipigon river was about 16 per cent 
above average, and the operation of 
the Cameron Falls and Alexander de- 
velopments was satisfactory. 

The market for secondary power in 
the Thunder Bay system, although 
less than the previous year, was great 
enough at times to use more power 
than could be supplied by the Nipi- 
gon river developments. Consequent- 
ly the arrangements previously in 
force with the Abitibi Power and 
Paper Company were continued 
throughout the year. These arrange- 
ments permitted the pulp and paper 
mills under the control of the above 
Company to obtain over the Commis- 
sion’s lines and stations a supply of 
secondary power from the Kaminis- 
tiquia Power Company. 

In Northern Ontario water storage 
and stream flow conditions associated 
with the operation of the power 
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plants serving the various districts 
were satisfactory. The stream flow 
on the Abitibi river was adequate to 
meet all primary and secondary de- 
mands of the Abitibi district. The 
addition in March, 1938, of a fourth 
transformer bank at the Abitibi can- 
yon generating station permits con- 
current operation of four of the five 
60,000 horsepower generators. The 
storage dam to control Frederick 
House and Night Hawk lakes was 
completed in time to impound the 
Spring run-off in 1938. Acquisition 
of the Crystal Falls generating sta- 
tion in 1937 relieved the power situa- 
tion in the Sudbury and Nipissing 
districts, and greatly improved oper- 
ating conditions. 


REHABILITATION OF THE ONTARIO 
POWER PLANT 


When the flood that inundated the 
Ontario Power plant receded twenty- 
four hours later, it left behind it 
about 7,000 tons of ice and a heavy 
deposit of oil over everything that 
had been submerged. 

Rehabilitation of the Ontario Pow- 
er plant was an undertaking of major 
proportions, which taxed the ingenu- 
ity of the Commission’s engineers. 
In 1909 all attempts to dry the large 
generators submerged in a similar 
flood had been unsuccessful, and the 
consensus of opinion among those 
who had had recent experience of 
flood-damaged plants elsewhere was 
that attempts to dry out the large 
generators would not prove success- 
ful. However, the engineers respon- 
sible devised new methods and in- 
genious apparatus, and their efforts 
were rewarded by complete success. 


JUNE, 1939 


LOAD CONDITIONS 

The general upward trend of the 
aggregate primary loads of the co- 
operative systems and Northern On- 
tario Properties which had been ex- 
perienced since the major depression 
of 1932, flattened out in the latter 
part of 1937, and then showed a 
slight recession until near the end of 
the fiscal year which ended in Octo- 
ber last. A comparison of the Octo- 
ber, 1938, primary peak with that of 
October, 1937, for all systems and the 
Northern Ontario Properties showed 
an increase of 1.7 per cent. Follow- 
ing the end of the fiscal year an up- 
ward trend became apparent. 


In the Niagara system, about four- 
fifths of the primary load represents 
load supplied to municipal utilities; 
the balance goes to large industrial 
consumers of the system, supplied 
direct by the Commission, chiefly 
electro-chemical and _ electro-metal- 
lurgical industries along the Niagara 
river. These large industries are 
very sensitive to industrial conditions 
in the United States and their power 
requirements in 1938 were greatly re- 
duced. The municipal load therefore 
provides the best barometer of gen- 
eral conditions throughout southern 
Ontario. The winter peak of the high- 
tension municipal load which occurred 
in December was 6.2 per cent. higher 
than the winter peak of 1937-1938. 

The peak load of the Georgian Bay 
system occurs in the summer months 
and in 1938 this primary peak load 
was the highest ever carried. It oc- 
curred in the month of July, and was 
8.4 per cent higher than the peak load 
of the previous summer. The prim- 
ary peak of the Eastern Ontario sys- 
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DISTRIBUTION OF PRIMARY POWER TO SYSTEMS 


20-MINUTE PEAK HORSEPOWER—SYSTEM COINCIDENT PRIMARY PEAKS 


System 


Niagara system—25-cycle 


| 
| 
Dominion Power & Transmission division—66 73- | 
| 


cycle 
Georgian Bay system 
Eastern Ontario system 
Thunder Bay system 
Manitoulin rural power district 


Northern Ontario Properties: 
Nipissing district 
Sudbury district 
Abitibi district 
Patricia district 
St. Joseph district 


Total 


Niagara system—25-cycle 


a neces ccncescccewenccneeserescmeoccecscces 


Oo cece sceaecccn asec cesses cnsspspesccces 


Dominion Power & Transmission division—66%- 


CVC Oe ee ore “hae 


Georgian Bay system 
Eastern Ontario system 
Thunder Bay system 
Manitoulin rural power district 


Northern Ontario Properties: 
Nipissing district 
Sudbury district 
Abitibi district 


PaAtHidiaMaistrict: Gime w ie ee ee i er es. 


Sti Osepne CiSbriCt ant ween ten, 2 ee 
Total 


tem which occurs in the winter was 
nearly 5.0 per cent higher than the 
winter peak of 19387-1938. In the 
Thunder Bay system, due to the 
movement of the grain trade, the 
peak load in 1988 occurred in the 
month of September, and was the 
highest primary load ever carried by 
the Thunder Bay system. It exceeded 
the primary peak load of 1937 by 7.9 
per cent. 

One of the more encouraging fea- 


accecdeoccecncaucususnsecwvaccescan<ceseccnceccesascateacnes 


1937 | 1938 
October 
PN Pees 1,036,997 1,040,214 
(LRA Pos 57,507 46,515 
eee ee eee | 29,310 30,891 
Gbps 08 ears 125,395 128,586 
pn hed! 88,800 93,606 
A See are 137 205 
a As Dae eke 4,812 4,857 
igh ra SESE ES, 14,61) 17,895 
aah Ree Mates: 93.834 113,160 
es gh Seer 5.013 | 5,697 
ales may eel 2,708 | 2,989 
pete Recetas 1,459,124 | 1,484,615 
December 

BARROS 4,070,778 | 1,112,466 
| oe 56,032 48,123 
Pitan mn: 31,314 34,011 
Lb edb soe 124,718 132,001 
Re eR ERA ein: 85,235 83,773 
J See 141 257 
Bt ee et tA 4,705 5,255 
Baers rect) 16,153 17,954 
Rete s ieee 95,576 124,203 

5,201 | 6,167 

2761 | 3,029 


1,492,614 | 1,567,239 


tures of the past year’s operations 
was the growth in load in the districts 
served by the Northern Ontario Prop- 
erties. In these districts, which serve 
mining developments and the com- 
munities dependent upon them, the 
primary peak load in December, 1938, 
was the highest on record. It was 26 
per cent higher than the primary 
peak of December, 1937. 

Another encouraging feature of 
last year’s operations was the con- 
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DISTRIBUTION OF POWER TO SYSTEMS—TOTAL PRIMARY AND 
SECONDARY 


20-MINUTE PEAK HORSEPOWER—SYSTEM COINCIDENT PEAKS 


1938 


1937 
System 
October 
Niagaragsystem=—Zo-cy cle sic ee eat tts | ~ 1,126,675 1,259,115 
Dominion Power & Transmission pier 266 fy - 

EKO) [eh el aaa RO hae ai Locsin MAM for UNE UR ere eee 57,507 46,515 
Georgian Mia VaSyeLenn ii targets SR ie soc percent hiatewstenestoe 29,310 30,891 
atone WL ATIOMSN SLOM Me Balai 6 tr ie eg trata 129,584 159,249 
OE UCT ise Vie SUSGCIN 2 ee cee tet la eke em ae ei 134,678 131,394 
Manitoulin rural power Giste ch en A ee. ST 205 
Northern Ontario Properties: 

ING ISSIN OTIS ET ICU tena mes rial Wee woe en i ite 4,812 4,857 

Bile ott mG RGU Ta Cha tira nies nak cee Pes re re | 14,611 17,895 

PASDIE MOIS ULI CE piece ent tar ck oe etapa rater <uncele 143,432 172,409 

Pra CbiGiae dr Sthiclse Me Se a ee tc tot ge eS 5,013 5,697 

SE MOSe DU EOISLEI CEs. Sot oes, tien he Pee ah 2,708 2,989 

Motalties © sitee wre meee eam | 1,648,467 | 1,831,216 

December 

Niagara SvStem——20-Cy Cle. foes ti ee eared en 1,235,523 1,359,786 - 
Dominion Power & Transmission division—66%- 

ee eek | 56,032 48,128 

CD EGIAN DAV SVSUCIN yates eae Bee ee 21.314 34,011 

PAS LOU OO EAT IO SY SEONG a5 oc crate rb a celine ss Madercee Soom 149,853 161,103 

PePMINGeT DAY “SY Stem bee. coca teat ak ee ee, 132.038 132.399 

Manitouuny Miralepowerndistrict. 222. ..cqsce test th "141 "O57 

Northern Ontario Properties: 

INIDIS SIDS MUIStLICH OAD: x57 ti aise Rees. amma aa 4.705 5,255 

Slidbu nviedicthictwh enc vot sie eh eee tar a 16.153 17.954 

Iiteme dist richie as bec Ce Se et | -459°517 185,999 

Patricia adistrictmsc..crt nde) cee. emma Dt 5201 | 6.167 

Sins OSC DN ACSC RT Ob: Amtek oat ei ane es gm ia in 2.761 | 3.029 

1A ERO et ae) eee he a Oe eC 1,793,238 | 1,954,083 


tinued phenomenal growth in the dis- 
tribution of power to the rural power 
districts. The peak of the rural de- 
mand which occurs in the month of 
August was 15 per cent higher in 
1938 than the corresponding load of 
1937; 

The total load in December, 1938, 
for all co-operative systems and the 
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Northern Ontario Properties, includ- 
ing both primary and_ secondary 
loads, reached 1,954,083 horsepower, 
the highest ever carried by the sys- 
tems of the Commission, and 9.0 per 
cent above the December peak of 
1937. 

The accompanying tabulations give, 
for the months of October and De- 
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cember, 1937 and 1938, the primary 
peak loads of the co-operative systems 
and of the several districts of the 
Northern Ontario Properties. They 
also give similar data for the total 
primary and secondary loads. 


RELIABILITY OF SERVICE 

Year by year the demand for relia- 
bility and continuity of service grows 
more exacting, and this demand is 
equally insistent from the _ rural 
power districts and from the urban 
communities. Reliability of service 
depends upon many factors. Several 
sources of power, preferably situated 
in widely separated localities, are 
much less liable to be simultaneously 
affected than one or two sources of 
the same aggregate capacity. There 
must, of course, be adequate reserve 
capacity. A thoroughly co-ordinated 
and inter-connected transmission net- 
work equipped with modern relay and 
protective devices is necessary. But 
above all, there must be a consistent 
policy of insistence upon the highest 
standard of construction and main- 
tenance. To cope with breakdowns, 
emergency trucks and line repair 
equipment under trained personnel, 
strategically placed, must at all times 
be ready for instant action. 

It is gratifying to the Commission 
to be able to report that interruptions 
to service during the past year were 
almost negligible, both in extent and 
duration. The splendid service rec- 
ord obtained for all systems, with 
their dependence solely upon hydro- 
electric plants, is largely due to con- 
sistent adherence to policies estab- 
lished on sound underlying principles. 

Contributing to reliability of ser- 
vice are the studies carried out by the 


testing and research laboratories of 
the Commission. The studies made 
in connection with the design, con- 
struction and operation of the sys- 
tems have resulted in improvements 
of materials and methods of opera- 
tion. The programme of continuous 
and systematic research is an impor- 
tant means of protecting the Com- 
mission’s investments, since it helps 
to secure material and equipment of 
the highest quality, and to obtain 
from this equipment the maximum 
life and most efficient service. 


ADDITIONS TO GENERATING 
EQUIPMENT 

The Ragged Rapids development on 
the Musquash river about four miles 
below Bala was completed and came 
into service late in October, when an 
interesting opening ceremony was ar- 
ranged to which representatives of 
the partner municipalities of the 
Georgian Bay system and others in- 
terested were invited. 

The Ragged Rapids plant has a 
capacity of 10,000 horsepower and in- 
creases the total generating capacity 
available to the system to an amount 
approximating the present peak load 
demand. The power house contains 
two generating units, the turbine 
runners being of the Kaplan type 
with adjustable propeller blades 
which give a high efficiency at part 
loads. 

Continuing the systematic pro- 
gramme of maintenance work on the 
power plants of the Wanapitei river, 
the timber dam on the Coniston de- 
velopment which was built in 1905 
was replaced by a concrete structure. 

Many generating stations of the 
Commission in Northern Ontario are 
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situated in isolated districts. Even 
those stations constructed to serve 
new mining districts are often of ne- 
cessity far from the new towns and 
settlements associated with the mines. 
To retain the services of satisfactory 
operators at these generating plants 
it is desirable to provide accommoda- 
tion that will make living in these 
out-of-the-way places as attractive as 
possible. During the past year or two 
the Commission has built additional 
houses at several stations in the 
Northern districts. Fourteen houses 
at Abitibi Canyon and seven at Ear 
Falls are practically completed. A 
number of houses and colony build- 
ings are also being erected at Cam- 
eron Falls on the Nipigon river. 
Where considered advisable, school- 
_houses, recreation rooms, stores, hos- 
pital and other buildings are included, 
and provision is made for water sup- 
ply and electric service, sewage dis- 
posal and fire protection. 


WATER STORAGE 

In Northern Ontario an important 
water storage project was completed 
and brought into service. The pro- 
ject consists of a dam some fourteen 
miles below Connaught, which re- 
stores the level of Frederick House 
lake. This lake was drained twenty- 
nine years ago, and the new dam 
creates in it, and Night Hawk lake 
above it, a storage reservoir to aug- 
ment the flow of the Abitibi river in 
periods of low water for the benefit 
of the Abitibi Canyon development. 
The dam was completed in time to 
impound the spring run-off of the 
Frederick House river. The project 
increases the dependable capacity of 
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the Abitibi 
horsepower. 

Surveys for additional power de- 
velopment projects were made in 
various areas of Northern Ontario. 
On behalf of the Province the Com- 
mission completed the dams and 
other hydraulic works in connection 
with the Long Lac development 
scheme. This scheme comprises a 
dam north of Long Lac on the Keno- 
gami river, a tributary of the Albany 
river, and a control dam and diver- 
sion channel south of Long _ lake. 
The immediate function of the work 
is to make possible the economical 
transportation to lake Superior of 
pulpwood from an area tributary to 
Long lake and the Kenogami river. 
If it is desirable later, these works 
will permit the diversion of water 
from this watershed to lake Superior. 
This diversion, however, would re- 
quire international agreement. 


development by 40,000 


PURCHASED POWER 

At the beginning of the fiscal year 
with which this report deals, in No- 
vember and December, 1937, a de- 
termined effort was made to bring to 
a satisfactory settlement the disputes 
with the Quebec power companies re- 
specting the purchase of supplemen- 
tary power supplies. As a result of 
discussion and negotiations new 
agreements were entered into with 
Gatineau Power Company, Maclaren- 
Quebec Power Company, and The 
Beauharnois Light, Heat and Power 
Company which it is believed are fair 
to the companies and satisfactory to 
the Commission. The termination of 
the unprofitable litigation was to 
both parties a major gain, effected by 
the new contracts. In addition, the 
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companies ended the uncertainty with 
respect to a market for their power, 
but, recognizing the changed condi- 
tions resulting from the long eco- 
nomic depression, agreed to a reduc- 
tion in the price for power, and to a 
modification of certain other terms 
of the contracts. 


During the past year the supplies 
of purchased power gave the Com- 
mission valuable and readily available 
power reserves. The necessity for 
such reserves was brought forcibly to 
attention by the terrific ice jam in the 
Niagara river, which, early in 1938, 
brought down the Falls View bridge, 
flooded the Ontario Power plant and 
disabled it for months, while at the 
same time the output of the Commis- 
sion’s other Niagara river generating 
stations was curtailed, so that the 
maximum simultaneous loss to ‘the 
Commission in generating capacity 
approximated 255,000 horsepower. 
The settlement with the Quebec pow- 
er companies was desirable and neces- 
sary, and, all things considered, the 
terms were favourable to the Com- 
mission. The following tabulation 
summarizes the power supplies ar- 
ranged for under the new agree- 
ments. 

Gatineau Power Company and 
Gatineau Transmission Company: 25- 
cycle power contract. Maximum sup- 
ply 260,000 horsepower, to be sup- 
plied as follows—December 1, 1937, 
165,000 horsepower; November 1, 
1938, 200,000 horsepower; November 
1, 1939, to November 30, 1970, 260,- 
000 horsepower. 

Beauharnots Light, Heat and Pow- 
er Company and Coteau Rapids 
Transmission Company, Limited: 


Maximum supply 250,000 horsepower, 
to be supplied as follows—December 
14, 1937, 125,000 horsepower; No- 
vember 1, 1938, 150,000 horsepower ; 
November 1, 1941, 200,000 horse- 
power; November 1, 1942, 225,000 
horsepower: November 1, 19438, to 
November 1, 1976, 250,000 horse- 
power. 

Ottawa Valley Power Company: 
This contract for 96,000 horsepower 
was unchanged. 

Maclaren-Quebec Power Company 
and The James Maclaren Company, 
Limited: Maximum supply 100,000 
horsepower to be supplied as fol- 
lows—December 14, 1937, 40,000 
horsepower; November 1, 1938, 60,- 
000 horsepower; November 1, 1940, 
80,000 horsepower; November 1, 
1944, to October 31, 1970, 100,000 


horsepower. 

Gatineau Power Company and 
Gatineau Transmission Company: 
60-cycle power contract. Maximum 


supply 60,000 horsepower as follows 
—December 1, 1937, 42,000 horse- 
power; October 1, 1938, to November 
30, 1970, 60,000 horsepower. 

The Eastern Ontario system took 
delivery of the last block of 60-cycle 
power available under the Gatineau 
contract, namely, 18,000 horsepower, 
on October 1, 1938, and this power 
will take care of the 1939 increase in 
load and act as a reserve for the 
system. 

INCREASED TRANSMISSION AND 
DISTRIBUTION EQUIPMENT 

The transmission and distribution 
facilities of the several systems were 
extended and strengthened in many 
districts. In the Niagara system the 
capacity of the Leaside transformer 
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station has been increased to 420,000 
kv-a. by the installation of two 75,- 
000-kv-a. banks of transformers. A 
double circuit 110,000-volt line was 
completed between the transformer 
stations at Leaside and Strachan 
Avenue, to give an additional tie 
from the eastern power sources into 
the Niagara system. Eight new dis- 
tributing stations were installed 
throughout the system and in gseven- 
teen others the capacity was in- 
creased. 

In the Georgian Bay system, in 
order to meet conditions which it was 
anticipated would arise with the com- 
pletion of the new 10,000 horsepower 
development at Ragged Rapids, the 
transmission networks of the system 
had been substantially strengthened 


in 1987. It was only necessary to 
complete this work during 1938. 
Additional transformer capacity was 
installed at eleven distribution 
stations. 

In the Eastern Ontario system 


much has already been accomplished 
in the direction of highly reliable in- 
ter-connections. Among the more re- 
cent additions are the Madawaska tie, 
in the form of a 33,000-volt trans- 
mission line from Carleton Place to 
Arnprior, and the 110,000-volt Chats 
Falls-Trenton line. The Madawaska 
tie has been valuable in two ways. 
First, it made available to the system 
as a whole the surplus capacity in 
the Caiabogie plant, over and above 
the requirements of the Madawaska 
district. Second, it enabled the rest 
of the system to assist the Mada- 
waska district for a period of four 
months in 1938, during which the 
Calabogie station was disabled owing 
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to the damage of generators by light- 
ning. The Chats Falls-Trenton line 
has greatly facilitated the transfer of 
power in connection with the opera- 
tion of the Eastern Ontario system. 
During the past year four new dis- 
tributing stations were installed, and 
the capacity of four others increased. 

In the Thunder Bay system the 
9,000-kv-a. Long Lac transformer 
station was completed for the supply 
of power to the mining companies in 
that area, and two new companies 
were served. 

The growth of the mining load in 
Northern Ontario necessitated the in- 
stallation of new transformer and 
distributing stations, and the enlarge- 
ment of others with the installation 
of additional equipment in many 
cases. 

In all of the systems of the Com- 
mission a total of more than 135 
route miles of transmission lines were 
constructed, 8 miles of which were 
for operation at 110,000 volts. 

RURAL ELECTRICAL SERVICE 

The rural construction programme 
undertaken by the Commission dur- 
ing the year 1938 exceeded by a sub- 
stantial margin the record of 1937, 
which was the previous high mark. 
The rural primary lines approved for 
construction in 1938 approximated 2,- 
660 miles to serve more than 14,000 
additional customers. The previous 
records were 2,300 miles in 1937 and 
1,894 miles in 19380. Most of these 
lines were actually constructed dur- 
ing the year, or were under construc- 
tion at the year’s end. Due to the 
exceptionally heavy programme a few 
lines approved in 1938 will not be 
completed until early in 1939. 
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Due chiefly to the lowering of the 
service charge and the reduced re- 
quirements respecting the number of 
consumers per mile of line, the ex- 
tension of service in rural power dis- 
tricts has in the past two or three 
years shown phenomenal growth. At 
the present time there are approxi- 
mately 15,800 miles of rural lines 
serving 100,000 consumers, distribut- 
ed among nearly 500 municipalities, 
including townships and police vil- 
lages. 

The aggregate load supplied to all 
rural Hydro consumers in the Prov- 
ince indicates by its substantial in- 
crease a growing appreciation of elec- 
trical service and an ability to install 
equipment to utilize this service. The 
average load for 1937 amounted to 
45,506 horsepower. This increased 
during the year 1938 to 53,383 horse- 
power, or an increase of 17.3 per cent 
during the year. The present intense 
interest in the extension of rural ser- 
vice promises to continue. It is ex- 
pected that during the year 1939 the 
rural construction programme will 
continue at the same pace as that of 
the last few years. 


CAPITAL EXPENDITURES 
The extensions to generating sta- 
tions, transmission lines and distribu- 
tion networks, storage works, etc., 
during the year, have required capital 
expenditure of $10,876,458.83. 


SALES PROMOTION 
During the first two decades of the 
Hydro enterprise continuous rapid 
growth took place, stimulated by a 
succession of exceptional causes, 
terminating in the economic boom of 
the late twenty’s. The chief problem 


of the Commission during the first 
twenty years of its existence was that 
of providing sufficient power to meet 
the ever-pressing demand. The eco- 
nomic depression ended this period 
and the return of better times finds 
the Commission with ample supplies 
of power secured for some years 
ahead. One of the problems facing 
the Commission at the present time, 
therefore, is to make known to all 
Ontario’s citizens the nature of the 
benefits which they can derive from 
making the fullest possible use in 
domestic and industrial fields of the 
low-cost power now available. 


For the past few years, therefore, 
the Commission has devoted more at- 
tention to the promotion of the use of 
electricity in the home, on the farm, 
and in commercial institutions. Dur- 
ing 1938 various campaigns were car- . 
ried on in co-operation with the muni- 
cipal utilities and the manufacturers 
of electrical equipment. Organiza- 
tion and advertising assistance was 
provided to the municipalities to con- 
duct an electric range campaign, a 
water heater campaign, and a better 
lighting campaign, and the Commis- 
sion conducted similar campaigns in 
the rural power districts. 

The Commission plans to enlarge 
its activities in the promotional field, - 
and has appointed a director of Sales 
Promotion, who is organizing a de- 
partment to be responsible for adver- 
tising and promotional work. This 
department will form a co-ordinating 
medium uniting the efforts of the mu- 
nicipal Hydro utilities, The Hydro- 
Electric Power Commission and other 
branches of the electrical industry in 
the Province. By such united effort 
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the maximum results’ should be 
obtained. 
CAPITAL INVESTMENT 


The total investment of The Hydro- 


Electric Power Commission of On- 


tario in power undertakings and 
hydro-electric railways is $314,768,- 
081.30 exclusive of government 
grants in respect of construction of 
rural power districts’ lines ($14,149,- 
666.86); and the investment of the 
municipalities in distributing systems 
and other assets is $122,053,495.27, 
making in power and hydro-electric 
railway undertakings a total invest- 
ment of $486,821,576.57. 
RESERVES OF COMMISSION AND MUNI- 
CIPAL ELECTRIC UTILITIES 

The total reserves of the Commis- 
sion and the municipal electric utili- 
ties for depreciation, contingencies, 
stabilization of rates, sinking fund 
and insurance purposes amount to 
$200,103,882.07. 

FINANCIAL OPERATING RESULTS 

For 1938 

During the fiscal year 1988 the in- 
terim rates. per horsepower, which 
are set by the Commission as a basis 
for the monthly levies towards the 
total cost of power as determined at 
the end of the year, remained at their 
lowered level. It will be recalled that 
in August, 1937, on the Niagara and 
Eastern Ontario systems, a substan- 
tial reduction was made in the in- 
terim rate to municipalities. This 
reduction in the interim rate was con- 
tinued throughout the year 1938. 

The revenue in 1938, therefore, re- 
flects the fact that for the first nine 
months of the year rates to munici- 
palities of the Niagara and Eastern 
Ontario systems were lower than in 
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the corresponding months of 1937. 
This reduction in revenue to The 
Hydro-Electrice Power Commission 
of Ontario by reason of reduced 
rates, involves, of course, no ac- 
tual loss to consumers. On the con- 
trary, the decrease in revenue to the 
Commission represents a gain to the 
Niagara system utilities which is 
ultimately passed on the consumers, 
in lower rates or in other ways. 

The industrial recession in the 
United States had a marked effect in 
the later months of the year upon the 
Commission’s sales of power to large 
electro-chemical and_ electro-metal- 
lurgical companies in the Niagara 
area, resulting in substantial curtail- 
ment of revenue compared with what 
earlier had been indicated as prob- 
able from this source. 


During the fiscal year there was an 
increase of two million dollars in the 
cost of purchased power from the 
Quebec contracts settlement. This, 
of course, was foreseen when the 
agreements were revised. Notwith- 
standing this increase in Niagara 
system expenses and decrease in rev- 
enue in 1938, the Commission was 
able to set up the full sinking fund 
requirement, and normal depreciation 
after meeting all operating, mainten- 
ance and interest expenses. The 
amount contributed to the contingen- 
cies reserve was also approximately 
the same as in 1937.. During 1937 
two and one-third million dollars were 
set up in a rate stabilization reserve. 
In 1938 no contribution from revenue 
has been made to this reserve in the 
Niagara system. At the present 
time, however, the Commission has 
over four and a half million dollars in 
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its Niagara system rate stabilization 
fund. This fund was created for the 
purpose of stabilizing rates and dif- 
fers from other reserves in that it is 
not augmented year by year and every 
year regardless of the conditions 
which led to its creation. The sig- 
nificant fact with respect to 1938 op- 
erations is that there has been no 
withdrawal from the rate stabiliza- 
tion fund. 

The year’s operations on the other 
systems of the Commission and the 


tricts aggregates $30,620,707.51. The 
revenue of the Commission from cus- 
tomers served by the Northern On- 
tario Properties, which are held and 
operated in trust for the Province, is 
$3,402,958.84, making a total of 
$34,023,666.35. 

MUNICIPAL ELECTRIC UTILITIES 

The following is a summation of 
the year’s operation of the local elec- 
tric utilities conducted by municipali- 
ties receiving power under cost con- 
tracts with the Commission: 


Total revenue collected by the municipal electric utilities 000... .$33,981,832.73 


Cost: 08 POWEi eee eee Gy 
Operation, maintenance and administration 0.0.0.0... 


Interest 


Sinking fund and principal payments on debentures .......... 
Depreciation and other reserves ...... ne 


amounts placed to reserves were sat- 
isfactory. After meeting all oper- 
ating expenses the Commission added 
to its financial reserves, including 
those for the Northern Ontario Prop- 
erties, insurance, workmen’s com- 
pensation and _ staff pension provi- 
sions, the sum of about eleven million 
dollars. 
REVENUE OF COMMISSION ~ 

The revenue of the Commission at 
interim rates from the municipal 
utilities operating under cost con- 
tracts, from customers in rural power 
districts and from other customers 
with whom—on behalf of the munici- 
palities-—the Commission has special 
contracts, all within the Niagara, 
Georgian Bay, Eastern Ontario and 
Thunder Bay systems, Manitoulin 
Island and Nipissing rural power dis- 


$20,575,457.95 
5,842,714.89 
1,642,663.25 
2.42.4,098.70 


pe eee wu 2,451,529.46 
i Rael eerste ae ree ee 32,936,464.25 


1,045,368.48 


With regard to the local Hydro 
utilities operating under cost con- 
tracts, the following statements sum- 
marize for each of the four co- 
operative systems administered by 
the Commission, the financial status 
and the year’s operations. 

NIAGARA SYSTEM 

The total plant assets of the Nia- 
gara system utilities amount to $83,- 
001,844.87. The total assets, includ- 
ing an equity in the H-E.P.C. of $38,- 
546,153.06 aggregate $141,134,310.55. 
The reserves and surplus accumulated 
in connection with the local utilities, 
exclusive of the equity in the 
H-E.P.C., amount to $69,341,857.12, 
an increase of $4,235,812.60 during 
the year 1938. The percentage of net 
debt to total assets is 24.4, a reduc- 
tion of 2.9 per cent. 
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The total revenue of the municipal 
electric utilities served by this sys- 
tem was $27,567,836.78, a decrease of 
$87,388.18, as compared with the pre- 
vious year. After meeting all ex- 
penses in respect of operation, includ- 
ing interest, setting up the standard 
depreciation reserve amounting to 
$2,003,615.43 and providing $2,242,- 
798.84 for the retirement of instal- 
ment and sinking fund debentures, 
the total net surplus for the year for 
the municipal electric utilities served 
by the Niagara system amounted to 
$655,157.82, as compared with $998,- 
132.08 the previous year. 

GEORGIAN BAY SYSTEM 

The total plant assets of the 
Georgian Bay system utilities amount 
to $2,907,381.17. The total assets, in- 
cluding an equity in the H-E.P.C. of 
$1,421,198.47 aggregate $4,951,- 
555.351. The reserves and surplus ac- 
cumulated in connection with the local 
utilities, exclusive of the equity in 
H-E.P.C., amount to $3,087,587.69, an 
increase of $140,669.80 during the 
vear 1938. The percentage of the net 
debt to total assets is 12.3, a reduc- 
tion of 1.6 per cent. 

The total revenue of the municipal 
electric utilities served by this system 
was $1,240,089.71, an increase of 
$25,202.30 as compared with the pre- 
vious year. After meeting all ex- 
penses in respect of operation, includ- 
ing interest, setting up the stand- 
ard depreciation reserve amounting 
to $87,698.08 and providing $47,- 
943.38 for the retirement of instal- 
ment and sinking fund debentures, 
the total net surplus for the year for 
the municipal electric utilities served 
by the Georgian Bay system amount- 
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‘vious year. 


ed to $75,450.57 as compared with 
$48,756.13 the previous year. 


EASTERN ONTARIO SYSTEM 

The total plant assets of the East- 
ern Ontario system utilities amount 
to $8,789,985.03. The total assets, in- 
cluding an equity in the H-E.P.C. of 
$1,956,360.34, aggregate $13,180,818.- 
72. The reserves and surplus ac- 
cumulated in connection with the local 
utilities, exclusive of the equity in 
H-E.P.C., amount to $9,102,617.17, an 
increase of $571,908.72 during the 
year 1938. The percentage of net debt 
to total assets is 12.3, a reduction of 
1.7 per cent. 

The total revenue of the municipal 
electric utilities served by this system 
was $3,536,559.56, a decrease of 
$28,937.31 as compared with the pre- 
After meeting all ex- 
penses in respect of operation, includ- 
ing interest, setting up the standard 
depreciation reserve amounting to 
$226,373.00 and providing $106,- 
983.15 for the retirement of instal- 
ment and sinking fund debentures, 
the total net surplus for the year for 
the municipal electric utilities served 
by the Eastern Ontario system 
amounted to $243,365.46 as compared 
with $290,449.54 the previous year. 


THUNDER BAY SYSTEM 

The total plant assets of the Thun- 
der Bay system utilities amount to 
$2,726,465.75. The total assets, in- 
cluding an equity in the H-E.P.C. of 
$2,330,406.77, aggregate $6,220,- 
833.02. The reserves and surplus ac- 
cumulated in connection with the local 
utilities, exclusive of the equity in 
H-E.P.C., amount to $3,350,233.84, a 
decrease of $17,248.22 during the 
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year 1938. The percentage of net dard depreciation reserve amounting 


debt to total assets is 9.5, an increase 
of 0.1 per cent. 

The total revenue of the municipal 
electric utilities served by this system 
was $1,179,175.59, a decrease of 
$136,755.81 as compared with the pre- 
vious year. After meeting all ex- 
penses in respect of operation, in- 
cluding interest, setting up the stan- 


GFE 


GPS 


to $43,891.34 and providing $11,093.- 
64 for the retirement of instalment 
and sinking fund debentures, the total 
net loss for the year for the municipal 
electric utilities served by the Thun- 
der Bay system amounted to $16,- 
900.17, as compared with a net sur- 


plus of $64,835.16 for the previous 
year. 


SO 


Tide Mills in Great Britain 


HE enormous amount of en- 
ergy available in the flow 
and ebb of the tide appears 
to have attracted attention 

very early in the history of Great 
Britain judging by the number of old 
tide mills which are still to be found 
either complete or in a ruinous con- 
dition. A systematic attempt to col- 
lect information about these mills 
was made by Rex Wailes, and as a 
result presented a _ considerable 
amount of data at a meeting of the 
Newcomen Society, held at the Insti- 
tution of Civil Engineers on Wednes- 
day, October 12th, 1938. A _ sum- 
mary of the material given in. the 
paper appeared in Engineering trom 
which we have abstracted some of the 
details and comments. 

During two years’ work in the field 
Mr. Wailes had discovered 23 tide 
mills of which ten were still worked 
by the tide, two were working by 
power, five were used for other pur- 
poses and six stood derelict, with some 
of the machinery still in place. In 
addition there were a number of tide 


mill sites to be found, several cases 
where the outbuildings remained 
though the mill itself had disappeared, 
while there were numerous references 
to tide mills of which no trace re- 
mained. 

Neglecting the case of mills no 
longer visible, the first mill considered 
in the account is that at Woodbridge 
on the Deben estuary, Suffolk. The 
records of this mill extend as far back 
as about the year 1170, while later 
mention is dated 1564, when the mill 
was granted by Queen Elizabeth to 
Thomas Seckford. The mill stands on 
a quay beside a power mill and is 
served by a pond having an area of 
3,100,000 square feet and providing a 
head of 6 ft. The wheel is in a small 
wheel house outside the mill, and was 
renewed in 1932. It is of wood 
throughout and is 20 feet in diameter 
by 5 feet 10 inches wide. The shaft 
is of oak and is 22 inches square. The 
method of operation varies with the 
level of the impounded water. <A ver- 
tical penstock is first raised to allow 
the water to flow over the sluice, the 
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wheel being then breast-shot. The 
sluice consists of two horizontal sec- 
tions. On the fall of the water the 
top half is raised about 12 inches. 
Later, the bottom section is raised and 
the wheel is undershot. The wheel 
drives four pairs of stones on the first 
floor, all of which are controlled by a 
single pair of governors driven from 
the upright shaft, which is of oak and 
22 inches in diameter. 


That at the head of St. Osyth creek, 
Essex, was worked down to 1930. It 
belonged to St. Osyth’s Abbey, and is 
mentioned in the mecnastic balance 
sheet of 1491. The existing building, 
however, according to A. R. Powys, 
dates from about 1730. It is weather- 
boarded and tiled and is built on a 
bridge. The pond is about 30 acres 
in extent. There are two wheels 18 
feet 6 inches in diameter by 6 feet 
wide which drove two groups of three 
and four pairs of stones. At the 
head of Arlesford creek, is a disused 
mill with a wheel of the outside 
breast-shot type, with closed buckets, 
being of iron mounted on an iron 
shaft. Another on Roman river re- 
tains its 16 ft. diameter closed-bucket 
breast-wheel. Near Roachford on the 
Roach, is a mill still at work. The 
wheel is about 18 feet in diameter by 
12 feet 9 inches wide and has wooden 
floats. It is mounted on a wooden 
shaft and drives three pairs of stones. 


At Bromley-by-Bow, east of London, 
are two mills whose history goes back 
to 1185. Of the two mills the older 
was rebuilt in 1776 and has four 
wheels about 20 feet in diameter. The 


width of three varies from 3 ft. to 3 ft... 


514 inches and each develops from 20 
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to 25 horsepower. The fourth wheel, 
also 20 feet in diameter, is consider- 
ably wider and develops 40 to 45 horse- 
power. They drive 12 pairs of stones. 
The other mill was re-built in 1817 
and has three wheels all about 20 feet 
in diameter and varying in width from 
2 feet 7 inches to 4 feet. Each de- 
velops 20 to 25 horsepower. They all 
have Poncelet floats and drive six 
pairs of stones. 


A mill at Strood, Kent, was in op- 
eration up to 1858 at which time it 
was between 200 and 300 years old. 
Two wheels, on either side of a flap 
sluice, drove five pairs of stones, flour 
dressers, wheat cleaners and the sack 
hoist. The output was 50 sacks a 
week. With a spring tide it would run 
for 6 hours. With an ordinary tide, 
three hours had to elapse after high 
tide before the mill could work, and 
it could not work at all with a neap 
tide or if the wind held up the water. 

A mill at the mouth of the Chiches- 
ter canal in Sussex was working up 
to 1935. It had two wheels and was 
served by a 30 acre pond giving a 
normal head of 12 feet and a work- 
ing period of 51% hours. 


On the river Test, at Eling, a tide 
mill stands on a toll bridge. The au- 
tomatic tide gates are incorporated in 
four hand-operated sluices built on to 
the upstream side of the bridge. The 
tide is admitted by flap valves in- 
stead of by lock-type gates, as is 
usual. The head is about 12 feet, and 
at spring tides the river fills up for 
two miles back. There are two iron 
water wheels 11 feet 6 inches in dia- 
meter by 5 feet 2 inches wide, with 
24 curved Poncelet floats. With the 
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exception of the great spur wheel, 
which is of iron and cogged, all the 
shafts and gears are of iron. 

In the Isle of Wight, two working 
installations are referred to. One of 
these has a single wheel 15 feet 6 
inches in diameter by 6 feet 8 inches 
wide and has 30 floats of oak. It is 
mounted on a 12 inch octagonal shaft 
and now drives two pairs of composite 
stones, the third pair having been re- 
moved. The other installation has two 
wheels about 24 feet in diameter by 6 
feet wide, although only one is in use. 
It can drive three pairs of stones. An 
attempt to work one set of gears by 
gas engine in conjunction with the 
water wheel failed on account of the 
effect of the hit-and-miss governor of 
the engine. The mill is fed by Black- 
brook brook as well as by the tide, and 
has both lock-gate type and flap-valve 
sluices on the upstream side of the 
bridge. It will work the wheel for 
four hours each normal tide. 


At Anthony in Cornwall there is a 
mill that was closed down in 1915 hav- 
ing a single undershot wheel 7 feet 6 
inches in diameter by 3 feet wide on 
a wooden shaft 18 inches in diameter, 
which drove two pairs of stones. Gear 
and pinion work in this mill is of 
wood. Another near the same loca- 
tion which has been out of use since 
about 1880 has four wooden wheels 
about 12 feet in diameter by 3 feet 
wide, mounted on shafts about 12 
inches in diameter. Each wheel drove 
one pair of stones. The water was 
impounded in a pond of 81% acres. 

Of the two mills working in Pem- 
brokeshire, one at Pembroke itself 
probably replaced an earlier mill. The 


water wheel is of the undershot type 
and is of wood and iron with wooden 
buckets. It is 20 feet in diameter by 12 
feet wide and is mounted on an iron 
shaft 9 inches square. The pond is 
one mile long by about 150 yards wide 
and is fed by fresh, as well as tidal, 
water. When full the head is nearly 
12 feet. Another mill 6 miles from 
Pembroke is also semi-tidal and has a 
pond of 25 to 30 acres, giving a head 
of 11 feet. There are two undershot 
wheels of wood and iron 16 feet in 
diameter, one being 5 feet 6 inches 
and the other 7 feet wide on 9 inch 
square shafts. Each drives three pairs 
of stones. 


The data submitted show that there 
are four main methods of wheel con- 
struction, viz.: wooden wheels with 
radiating arms, wooden wheels with 
arms tangential to the hub, wheels 
made with wooden arms and iron hubs 
and all-iron wheels. Some wheels have 
wooden buckets; some straight wood 
floats and, on wheels which are made 
wholly of iron Poncelet floats. The 
wood shafts vary from 12 inches oc- 
tagonal to 24 inches square and are 
invariably of oak. The iron snafts 
vary from 6 inches square to 12 inches 
in diameter. The vertical shafts also 
vary. The largest wooden one is of 
oak, 28 inches in diameter and the 
smallest, which is multangular, 15 
inches across the flats and of pitch- 
pine. 

Regarding details of working other 
than those mentioned above, it was 
stated that one mill was closed as it 
was impossible to obtain men who 
would work at the variable times due 
to the daily changing of tidal periods. 
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Safety Lighting In Cities 


By Earl J. Reeder, Chief Traffic Engineer, National Safety Council 


HE year 1938 saw a substan- 
tial reduction from the all- 
time peak in traffic accidents 
which occurred the previous 
year. That has been the cause of 
much satisfaction on the part of pub- 
lic officials and others for it demon- 
strates that there need not be a rising 
toll of traffic accidents year after year 


and that substantial reductions are 


possible. 

An important fact that remains as 
a serious challenge to the interest 
and responsibility of public officials is 
that the traffic accident problem is 
particularly acute at night. It is then 
that nearly two-thirds of the fatali- 
ties occur in cities while less than 
one-third of the traffic is on the 
streets. 

One thing that makes the traffic 
accident problem particularly bad at 
night is that pedestrians are especi- 
ally susceptible to accidents after 
dark and the pedestrian accident 
problem is a major part of the total 
for the twenty-four hours. This fact 
has an important part in determining 
the need for safety lighting in differ- 
ent parts of an urban area. 

So far, the outstanding evidence of 
the success of safety street lighting 
has been in the prevention of pedes- 
trian accidents. Studies made by the 
Committee on Night Traffic Hazards 
of the National Safety Council’s 
Street and Highway Traffic Section 
have shown that pedestrians have 
been the greatest beneficiaries in the 
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installations studied in Detroit, Dal- 
las, Syracuse, and other places. This 
is as one might expect because pedes- 
trians very seldom carry a light and 
often their clothing reflects very little 
of the light from headlamps. Hence, 
they are apt to assume that drivers 
can see them whenever they can see 
the drivers’ headlights. However, that 
is far from true and when relying 
upon such an assumption the pedes- 
trian is apt inadvertently to put him- 
self in a most dangerous position if 
he must depend alone upon the head- 
lights of motor vehicles for his pro- 
tection. 

Special illumination of boulevards 
and other busy streets in the better 
parts of cities is not uncommon. This 
often is prompted by the desire for 
beautification of such streets and for 
crime prevention in areas of higher 
social and economic status. However, 
studies by the National Safety Coun- 
cil’s Committee on Pedestrian Control 
and Protection have shown that ped- 
estrian accidents are nearly always 
most frequent in areas of lower social 
and economic status. It is there that, 
too frequently, street lighting is 
neglected or sub-standard lighting is 
installed, considering only the social 
and economic side of the question and 
overlooking the safety of human lives. 
When we install lighting for safety 
we should do so where the night ac- 
cident problem is most acute, regard- 
less of the social or economic status. 

In recent years there has been a 
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Excellent for horse-and-buggy traffic but almost worse than none for modern 
speeds, this poorly lighted street jeopardizes the lives of both driver and 
pedestrian. 


vast change in the conception of what 
constitutes good lighting, a change 
made necessary by the growing seri- 
ousness of the night accident prob- 
lem. No longer is lighting evaluated 
alone in terms of the number of lum- 
inaires per mile or even the intensity 
of light per unit. Instead, safety 
lighting means the proper spacing of 
luminaires in relation to their height 
and the proper direction of the light 
upon the streets and their adjacent 
walks. 

In approaching the question of 
“What is Good Lighting?” we must 
remember that seeing upon a street 
by night is entirely different from 
In the daytime the 
light from the sun is greatly diffused 
owing to the reflection of the intense 
rays upon many particles in the air 


seeing by day. 


and upon various objects. There is 
no better indication of this than the 
fact that one can see to read easily 
in the shade of a tree or building al- 
though the direct rays of the sun do 
not reach him. 

At night, however, objects upon the 
street are mainly illuminated by local 
sources of light. If one looks at the 
side of an object opposite a source of 
light at night he sees little except 
the dark shape of the object because 
lighting isn’t sufficiently general to 
approach daylight conditions. In other 
words, he sees the object in silhou- 
ette. A good way to test this is to 
watch carefully how you see an ob- 
ject ahead of you as you drive at 
night on a lighted street. In most 
cases you will see the object by sil- 
houette against the pavement surface 
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As a result of modernizing safety lighting this town, and many other cities, 
are drastically cutting nighttime accidents, saving thousands 
of dollars and scores of lives annually. 


that is illuminated by a street light 
ahead. You will see very few surface 
details, if any. That is the primary 
purpose of good lighting and the 
lights should be installed to provide 
that kind of illumination and visibil- 
ity, at the very least. The relation 
between the height of mountings and 
the spacing of luminaires should be 
such as to give a continuing condi- 
tion of seeing by silhouette as one 
drives along the street. This means 
that some of the light from one 
luminaire should strike the pavement 
at least as far away as the next 
luminaire. 

The day of illuminating the tree- 
tops and building fronts by lights 
along the street is rapidly passing in 
favour of lighting that is well-direct- 
ed at the pavement surface and the 
adiacent sidewalks. Many a system 
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of lights perched on the tops of poles 
along the street, dissipating the light 
up into the air, accomplishes little 
more than to show the drivers a line 
of poles which shouldn’t be hit. It 
does not provide a well-lighted pave- 
ment surface against which objects 
stand out clearly in silhouette. Good 
lighting requires luminaires that al- 
low little light to escape toward un- 
important objects above or away from 
the street. There have been some good 
examples of lighting systems in which 
better direction of the light combined 
with improved spacing and mounting 
heights have increased the surface 
brightness of the pavement with no 
greater current consumption. 

Safety lighting ought to be install- 
ed where the ratio of night to day 
accidents is high and shows that the 
usual methods of illumination—head- 


184 


TRE -BOULEESTIN 


ANIM! TRE HyoORO-ELECTRIC POWER COMMISSION OF ONTARIO PTCA ELLA A LL 


Reminiscent of the old fashioned arc 

light, this luminaire is rapidly be- 

coming obsolete. It is being super- 
seded by »—> 


lamps, reflectorized signs, and similar 
measures—are not adequate for pro- 
tection. In the recent traffic studies 
in Cleveland, Ohio, where the writer 
served as consultant, a study of day 
and night accidents was made for 43 
miles of streets with various types 
of lighting. The number of night ac- 
cidents in the section having the best 
lighting was about equal to the num- 
ber of day accidents. On the streets 
with the next best lights night acci- 
dents were three times those during 
the day and on the third type the 
ratio was four at night to one in the 
day time. 

In Detroit substantial evidence of 
the value of improved lighting for 
street safety has followed the install- 
ation of some 31 miles of such im- 
provements. The ratio of night to 
day traffic fatalities was reduced from 


More 


luminaire. 
modern in appearance, it gives better 


The streamlined 


distribution in addition to 
reducing glare. 


light 


6,9:to: tuto.) 5 tone Byetarm tne larcest 
part of this reduction was in night 
pedestrian fatalities. 

There are other reasons for street 
lighting than the prevention of acci- 
dents. Its value for beautification 
and crime prevention along city 
streets and suburban roads cannot be 
However, wherever lighting 
is installed it should be made ade- 
quate first for traffic safety and these 
other features can be served as “plus” 
values. In other words, any city light- 
ing installation should provide suffici- 
ent light for traffic safety from lu- 
minaires properly spaced and mount- 
ed with the light directed largely at 
the pavement surface. More lights 
can then be added if desired for other 
purposes but they should not be so 
installed as to conflict with the pur- 
pose of lighting for safety. 


denied. 


VOL. XXVI, NO. 6 


Wa eo Er iN 


185 


SNUULSULSUUAESHONHNHTETTHENITNUHEMTIANAN TP HeE HyDRO-ELECTRIC POWER COMMISSION OF ONTARIO. Tiliiitiunenutstitcuuientutein 


While the improvements of lighting 
on existing city streets is a matter 
that must proceed on a selective basis, 
attacking those zones with the high- 
est ratio of night to day accidents 
first, every new design and construc- 
tion of streets should include ade- 
quate provision for safety lighting. 
In the original design and construc- 
tion the posts can be properly spaced 
to give the best pavement brightness. 
Sometimes this is not as readily pos- 
sible in subsequent installations. If 
the improvement is in a business dis- 
trict or is likely to carry heavy traf- 
fic and have numerous pedestrians, it 
is necessary to go farther than suf- 
ficient spacing and direction for see- 
ing by silhouette, by providing addi- 
tional lights for seeing by reflection 
also. This requirement occurs when 
traffic is so dense that the pavement 
surface is not adequately visible ahead 
to provide seeing by silhouette and 
more general lighting is provided. 


Whenever a city street is to be 
lighted records of accidents should be 
assembled for a sufficient time before 
the installation to make possible a 
convincing comparison with similar 
records taken afterwards. Similar 
“before and after’ records should be 
made concerning the volumes of traf- 
fic, speeds, numbers of pedestrians, 
and other information which will be 


valuable in showing the effect of 
lighting upon traffic movement and 
safety. 

It is not sufficient to record merely 
the number of accidents. A complete 
analysis should be made of the types 
of accidents that have occurred before 
and after a change and of the specific 
locations where they occur. This adds 
to the total of information concern- 
ing the types of accidents which 
street lighting will prevent and helps 
to arm public officials for the proper 
decisions concerning installation. This 
is the type of information that is 
needed by such organizations as the 
National Safety Council’s Committee 
on Night Traffic Hazards, to supple- 
ment the data that have been gather- 
ed so far. It will increase the evi- 
dence concerning the real values of 
street lighting and will greatly aid in 
the future policies of lighting im- 
provements. 

Night traffic safety is one of the 
major responsibilities of public offic- 
ials. Even more than that, it is one 
of the best opportunities for them to 
render an outstanding service to the 
people of their communities. It is a 
service expressed in terms of lives 
and properly protected at the same 
time that convenience and comfort in 
driving and walking are provided.— 
Illinois Municipal Review. 


INDIC3+! 


JUNE, 1939 


186 


THE BULLETIN 


MU THE HyDRO-ELECTRIC POWER COMM '!SSION DF ONTARIO IIIT 


Chesley Cooking School 


N Tuesday and Wednesday, 
May 380th and 3lst, a very 


suecessful cooking school 

was held in Chesley, spon- 
sored by the Chesley Public Utilities 
Commission, the Women’s Institute 
and the local electrical dealers. The 
theatre, where the school was held, 
was filled to capacity each day and the 
demonstration and display of mod- 
ern electrical appliances was highly 
spoken of by everyone. 

The school was opened by C. J. 
Halliday, Chairman of the Public 
Utilities Commission, who introduced 
the demonstrators. Diversity was 
added to the program by stage en- 
tertainment and a fashion show. At- 


tendance prizes were drawn each day, 
tickets for which were sold at 10 
cents each. These prizes, eighteen in 
all, were three electrical appliances 
each day and six articles of food pre- 
pared in each afternoon’s demonstra- 
tions. <A total of 780 tickets were 
purchased. 

With the cooking school, Chesley 
Public Utilities Commission began a 
range campaign which is to last for 
six weeks. This is being conducted 
in co-operation with the range cam- 
paign of the Hydro-Electric Power 
Commission of Ontario and each pur- 
chase of a new _ standard electric 
range from any local dealer will re- 
ceive a cash rebate of $30.00. 


IN-DIC3s! 


VOL; XXVI, NO, 6 


é 


THE BULLETIN 187 


THT THE HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO. iii 


Ground Line Preservation 


of Wood Poles 


The following new specification 381012 for ground line treatment of wood 
poles embodying changes resulting from our experience has been issued super- 
seding specification 360630 published as Appendix I in the March, 1937, 
Bulletin.— EDITOR. 

THE HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO 
SPECIFICATION 381012 SUPERSEDING 360630 For 
INSTALLATION OF SAND CREOSOTE COLLAR FOR GROUND LINE 
PROTECTION OF POLES 


INTRODUCTION foot longer than the circum- 

The strength of a pole is largely ference of the pole or stub 
determined by the amount of sound at the ground line. The fol- 
wood at, or just below, the ground lowing standard lengths 
line. It is therefore important that will be carried in stock 38 ft. 

the timber at this point be preserved 6 in., 4 ft., 4 ft. 6 in. and 
in its original state as long as pos- 5 ft. These sheets are No. 
sible. 28 gauge, galvanized to 

Rot first begins at the ground line grade B of the ASTM 
of a pole set in soil and rapidly pro- Specification No. A93-27 
gresses downwards a foot or two and with a minimum zinc coat- 
inward through the sapwood into the ing of 1.8 oz. instead of the 
heart-wood unless means are taken to standard 1.75 oz. 
preserve the wood at this vulnerable Where large poles are en- 
point. countered, requiring a long- 

Experiments have shown that creo- er piece, the extra length 
sote oil is an effective and economical may be sheared from a 
preservative agent for wood under short sheet. 
these conditions. This specification 1 piece Aluminum or soft copper 
describes the sand-creosote collar tie wire not smaller than 
which is now standard for ground No. 10 B & S gauge—4 ft. 
line treatment of Commission poles. to 5% ft. long, or remov- 
INSTRUCTION FOR THE SAND CREOSOTE able tie as described under 

COLLAR tools. 

The sand creosote collar and the 1 Wooden’ spacing wedge 
method of applying it are described (permanent) clear pine, 1% 
below: in. by 11% in. by 16 in. 
(a) Material Required per Umit tapering to a %2 in. by 1% 
Quantity Item in. edge. 

1 sheet Specially galvanized sheet 2 314 in. No. 9 s.w.g. wire 
iron 18 in. wide and about a nails. 
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DotOen Fine sand sufficiently dry 1 gal. Approved creosote oil. 
gals. to flow freely. The sand (approx.) 


must be composed of multi- 
sized grains and it should 
be considerably finer than 
that used in mortar or ce- 
ment, otherwise it will not 
retain creosote. 
It must be sufficiently dry 
to flow freely because moist 
sand cannot be properly 
compacted in the collar. 


sufficient 


As the composition of the 
sand must be such that it 
will retain the required 
amount of creosote it shall 
be tested in accordance 
with the undernoted: 

A section of 6 in. stove 
pipe or 3 in. to 4 in. drain 
pipe having a length of not 
less than 18 in. shall be 
stood on end on a flat con- 
crete or iron surface. In 
this pipe the proposed filler 
shall be tamped to a depth 
of approximately 15 in. On 
top of the filler creosote 
shall be poured to a depth 
of about 3 in. The speci- 
men under test shall then be 
left undisturbed for at least 
10 hours at normal room 
temperature, and if there is 
no appreciable leakage of 
creosote around the bottom 
of the pipe the filler is suit- 
able for use in the collar. 
If there is any considerable 
leakage of creosote, the fil- 
ler is unsuitable and it shall 
not be used. 


(b) Tools Required 

In addition to the above mentioned 
materials, special tools will be requir- 
ed consisting of: 
Quantity Item 
6 to 8 Armoured wooden wedges 
(as per sketch attached) 
containers for handling the 
creosote and sand, pliers, 
snips, hammer, round nose 
garden trowel, hand screen, 
shovels and tamping bar. 

i Removable tie consisting of 

a %e in. dia. by 4% in. by 
No. 14 s.w.g. close wound 
steel spring, or its equiva- | 
lent, fastened to a 5 ft. 6 in. 
length of sash chain (1% 
oz.) ending with a holding 
pin. 

(c) No Collars to be Installed When 
the Temperature is Below 40 
deg. fahr. 

Below 40 deg. fahr. creosote oil be- 
comes so viscous that it is not readily 
absorbed by the filler or the pole. Col- 
lars shall not be installed, therefore 
when the temperature is below 40 deg. 
fahr. 

(d) Preparing the Pole for the Collar 


Poles and stubs that are being 
erected shall be back-filled to within 
18 in. of the ground level, and all the 
earth cleaned off the pole above this 
point. On standing poles and stubs 
that are to be equipped with the col- 
lar, the earth shall be excavated for a 
width of 9 in. around the butt and to 
the depth of the rot. All surface rot 
shall be cleaned off, and all sap wood 
with underlying decay shall be remov- 
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Sheet of galvanized iron wrapped Collar lowered to position, wedges 


around pole and tied with placed and partly filled with sand. 
aluminum tie wire. 


Temporary wedges removed. Sand-creosote collar installed ready 
for the back-filling operation. 


Sand-Creosote Collar. 
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Note: 


Hole here for pulling wedge out 


Hoop or galvanized 
iron. 


Wood Filler 


Min.1z, Max.12 


4 approx. 


If hoop iron is used, chamfer edges to avoid cutting galvanizing. 


These wedges may be made locally. 


The above designs are only suggestions, and may be modified where 


desirable. 


DESIGN SUGGESTIONS FOR ARMOURED 
WEDGES FOR USE WITH THE SAND— 


Operating Dept. Toronto. 


ed, using a 3 in. carpenter’s slick or 
other similar approved tool. Rot un- 
derlying the sapwood is not always 
apparent from the outside of the pole 
and in order to check this, a part of 


CREOSOTE COLLAR 
April 23.36. r.#.¢ 


the sapwood shall be shaved off at two 
or more points around the pole. The 
hole shall then be back-filled and 
tamped to about 18 in. from the 
ground line. 
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(e) Reinforcing Low Strength Poles. 

All poles or stubs showing decay 
must be measured and the strength 
determined in accordance with In- 
struction H.O.-159-F3 immediately 
after they are opened up and the rot 
cleaned off. If in the opinion of the 
foreman the remaining strength of 
any pole is too low for safe operation 
it should be temporarily guyed or 
immediately reinforced in accordance 
with Instruction H.O.-180-F3 and re- 
ported to the District Office in the re- 
quired manner. 
(f) Drying Period 

After removing the rot the pole or 
stub shall be left exposed at least one 
week in order that it may dry out; 
this shall also apply to a new pole or 
stub that has not been equipped with 
a collar at the time of installation. 

Considerable time and expense can 
be saved by equipping all new poles 
and stubs with collars immediately 
after erection and before the wood has 


had an opportunity to absorb mois- . 


ture from the surrounding earth. 


(g) Installing the Collar 

1.The galvanized sheet shall be 
wrapped around the pole at a con- 
venient height, and drawn up to 
an average distance of 1% in. from 
the surface of the pole by the tie. 

2. The tied sheet shall be lowered in- 
to the hole until the top is 1 in. 
above the ground level, and the tie 
slipped down to 4 or 5 in. from 
the bottom of the sheet. 

(a) The collar should be kept clear 
of the bottom of the hole so 
that soil will not interfere 
with the lower edge of the 
sheet closing tightly around 
the pole. 
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3. 


on 


(b) On all poles carrying covered 
ground wires from equipment 
or neutrals the moulding must 
be carried down inside the col- 
lar and the collar must be kept 
clear of the ground wires at 
the bottom in an approved 
manner as it is not considered 
to be a part of the grounding 
system. 


The permanent wooden spacing 
wedge shall be pushed, point first, 
down between the iron sheet and 
the pole at the centre of the over- 
lap until the top of the wedge is 
flush with the top of the sheet. 


. Six or eight temporary (armour- 


ed) wedges shall be inserted in a 
similar manner between the iron 
sheet and the pole, and equally 
spaced around the pole. This must 
draw the lower edge of the sheet 
tightly to the pole surface and 
force the top edge about 114 in. 
away from the pole; thus providing 
a cone-shaped container surround- 
ing the pole at the ground line and 
below. If a close fit is not obtain- 
ed the tie should be either raised 
or tightened. If pole is irregular 
at the bottom, the iron sheet 
should be hammered into the de- 
pression. 


. Two 31% in. nails shall be driven 


through the iron sheet and perma- 
nent wedge into the pole, starting 
the first near the top of the sheet 
and the other 6 in. below it. 


The top corners of the iron sheet, 
where they project over the top 
edge, shall be bent down over the 
sheet, so as to lock it. 


7. About 4 in. of the soil shall be 
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thrown into the hole surrounding 
the collar, and tamped. 

. The collar shall be filled with dry 
sand as noted in (a): The tempor- 
ary wedges shall then be removed 
by lifting them in small incre- 
ments and forcing them down af- 
ter each lift to consolidate the sand 
in the lower portion of the collar. 
It is particularly important that 
this be done to eliminate any 
“Pipes” or voids in the filler since 
these are liable to cause drainage 
of some of the creosote through 
the bottom of the collar. 

When all the temporary wedges 
have been removed, the collar shall 
be filled and tamped to within 414 
in. on old poles and stubs, and 314 
in. on new poles and stubs, from 


ie.) 


GFE 


DO 


the low side of the collar and level- 
led off. By levelling the filler an 
even depth of creosote and an even 
absorption is obtained all around 
the pole. 

. Creosote shall be poured in top of 
the collar to a depth of 4 in. on old 
poles or stubs and 8 in. on new, 
and while this is being absorbed 
by the filler, the back-filling shall 
be completed and_ thoroughly 
tamped. 

10. The collar shall be left for 2% 
hours to allow the creosote to pene- 
trate to the bottom of the filler. 
The top of the collar shall then be 
filled with a saturated mixture of 
sand and creosote, and bevelled off 
so as to shed rain. 

The installation is then complete. 


de} 


PS 


Hydro Travel Shop 


ARLY in February the Travel 

Shop was fully equipped and 

ready for the road, but owing 

to weather conditions it was 

not deemed advisable to start on any 

schedule. 

good use was made of it in the mean- 

time by displaying it at the A.M.E.U. 

Convention, various Agricultural Con- 

Seed Fairs, and Ontario 

Agricultural College at Guelph, as 

well as in the market places of sev- 

eral of the municipalities. 

During this time over 6,000 persons 
viewed the equipment. 


predetermined However, 


ventions, 


larger 


In April, with a full equipment and 
staff, the coach started out on a regu- 


lar schedule of calls throughout the 
western part of the province, for the 
benefit of both municipal Hydro sys- 
tems and rural power districts. 

The usual routine is to place the 
coach in a prominent location, as 
close as possible to a suitable hall or 
auditorium. A cooking demonstration 
is usually held in the afternoon and 
an electric equipment and_ better 
lighting demonstration in the even- 
ing. The local Hydro officials are 
usually requested to outline’ the 
Hydro policies with regard to appli- 
ance merchandising, rates and any 
special offers to purchasers of elec- 
tric load building equipment. Attend- 
ance prizes, entertainment and com- 
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munity singing are also features of 
each session. 

Since April lst over 30 municipal- 
ities have enjoyed the visits and ac- 
tivities of the Travel Shop and over 
10,000 people have attended the 
demonstrations. 

In all the municipalities and rural 
power districts visited the audiences 
displayed keen interest and the activ- 
ity has stimulated the sale of elec- 
trical equipment in these centres. The 


SE = E 


coach has proved an excellent means 
of securing many good prospects for 
electric appliances and service which 
are referred to the local dealers and 
Hydro for follow up. 

The manufacturers have somewhat 
broadened out the activity by having 
their own display coaches and repre- 
sentatives tie in with the schedule of 
the travel coach and the resulting 
increase in sales has been beneficial 
to the whole electrical industry. 


SS 


Water Supply On The Farm 


HE problem of water supply 

on the farm is one which, 

in the past, has caused 

considerable worry and anxi- 
ety to the farmer, especially in 
times of drought, but tremendous ad- 
vances have been made in farm water 
systems in recent years. The modern 
supply system is entirely automatic 
and requires no attention beyond an 
occasional looking over to check up 
the mechanical condition of the plant, 
and periodical attention to lubrica- 
tion. 

When it is said that a supply sys- 
tem is automatic, no exaggeration is 
made, for a modern system will auto- 
matically maintain pressure of water 
at the outlet taps, start and stop the 
electric motor without human aid, 
lubricate itself and protect itself 
from damage due to excess of water 
pressure which may be caused by the 
failure of one of the automatic con- 
trollers. 

There are two systems which come 
under the heading of automatic water 
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supply systems, the simplest and old- 
est being the gravity system, by 
which is meant that an electrically- 
driven pump supplies the water to an 
overhead tank, which thereafter feeds 
the taps by gravity or pressure due 
to the height at which it is stored. 
In this case, a float switch is used to 
start the motor when the water level 
falls to a predetermined point, and 
stops the motor when the tank is full 
once more. 

The second system is what we may 
eall a ‘“hydro-pneumatic” system, 
which consists of a motor-driven 
pump which feeds water into a closed 
container or pneumatic tank, in the 
top of which a cushion of air is trap- 
ped, and which is compressed as 
water is pumped into the tank. When 
a tap is opened, the air pressure 
above the water forces water out of 
the tap. This is a very important 
point as it makes the water supply 
system much more valuable in the 
unfortunate event of the premises 
catching fire. 
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PNEUMATIC TANK PRESSURE 


GAUGE 


AIR VOLUME 


ELECTRIC MOTOR CONTROL 


Water Level 
AUTOMATIC 
PRESSURE SWITCH 


OUTLET TO 
OUSE 


— > ‘| 
SERVICE PIPING 


AIR VALVE 


Showing the parts of a hydro- 
pneumatic water system. 


A large storage tank in the attic 
or on “stilts” outside the building 
provides a reserve of water in case 
of a breakdown of the pumping plant, 
but such a thing is an extreme rarity 
nowadays, as modern pumps are prac- 
tically as reliable as electric motors, 
and that is saying a great deal. A 
tank which holds about fifty gallons 
will usually be found to tide over any 
such unfortunate occurrence, and this 
can be provided with a hydro-pneu- 
matic system, a tank for which will 
cost less than a gravity tank and its 
supporting tower, as well as provid- 
ing a pressure of between twenty and 
forty pounds against eleven pounds 
pressure given by a gravity tank 
mounted 25 ft. high. 


In the case of the hydro-pneumatic 
tank, this can be situated in the pit 
with its pump and motor, and thus 
will be protected very considerably 
against possible damage by frost. 

In choosing a pump for a water 
supply system, three factors must be 
considered :— 


(a) Suction conditions. The nature 
of the well, whether deep or 
shallow, and the place where 
it is proposed to put the pump. 
The amount of water required, 
which will determine the size 
of the pump, and 

(c) Details of the outlets required, 

which will decide whether a 
low, medium or high pressure 
pump is necessary. 

The shallow well pump is the most 
generally used type, and will lift 
water from up to—or rather down 
to—22 ft. In other words, if the 
water in the well falls to a depth 
greater than 22 ft. the pump ceases 
to work. Although often described 
as a suction pump, this type works by 
creating a partial vacuum into which 
the water is forced by the pressure 
of the atmosphere. 

WATER REQUIREMENTS 

The volume of water required on 
the farm is a very important factor 
in the choice of a pump as well as in 
determining the size of the storage 
tank needed. When water is to be 
used for the purposes of the farm 
home only, it is only necessary to con- 
sider how many people there are in 
the family, but if the supply is to be 
used, as inevitably it will, for general 
farm purposes, then careful consider- 
ation must be given to the whole 
problem, and every likely use to which 
water may be put must be noted down 
and allowed for, in order that the 
system, once installed, shall not be 
found inadequate. 

For each member of the family it 
will be necessary to allow 35 gallons 
a day, which will cover the require- 
ments for cooking, washing up, bath,. 


(b) 
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1. SUCTION CONDITIONS 
(Determines Type of Pump) 


2. WATER NEEDED 


(Determines Size of 


3. DISCHARGE CONDITIONS 


(Determines Class of Pump) 


BASED ON NUMBER 
OF PEOPLE IN FAMILY, 


LIVESTOCK, ETC. 


A- VERTICAL DEPTH OF WATER BELOW 
+ PUMP (STATIC LIFT) 


B=FRICTION LOSS IN SUCTION PIPING | 
= TOTAL SUCTION LIFT | 


C= VERTICAL DISTANCE OF DISCHARGE 


OUTLET ABOVE PUMP (STATIC 
HEAD) 


— FRICTION LOSS IN DISCHARGE PIPING 


— PRESSURE REQUIRED AT DISCHARGE 
OUTLET 


= TOTAL DISCHARGE HEAD (MAY BE EX. 
PRESSED IN FEET OF ELEVATION OR 
POUNDS PRESSURE) 


Three factors to consider in selecting an automatic water system. For cal- 
culating the size of the pump, the tables supplied by the 
manufacturers will be found useful. 


lavatory, laundry, and so on. Other 


requirements are :— 


Mach NOMse yf vec: 10 gal. per day 
DIE \ ee Rea Te ee ese 
“ hog TRAN Se ewes & 2 “6 “c 66 
pe SheeN ten [iA See 


These figures are about the aver- 
age, but will vary according to the 
season, climatic conditions and other 
factors. Stock will drink more water 
in very hot weather and under high 
production. 

In the home, 
about average :— 


the following are 


Filling a hand wash-basin 11% gal. 

: a bath 
Flasningstheyw.cs oat 6 
SOM ALIN Ue emake, 25 Ng 
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A %4 in. hose with a nozzle will 
use between 275 and 300 gallons an 
hour, and a lawn sprinkler about 120. 

Obviously, it is wise to select a 
pump which has a capacity in excess 
of the probable demand at any period. 
For instance, if the hose mentioned 
above were to be used during the 
mid-day cooking time, unless. the 
pump had a capacity greater than 300 
gallons per hour, there would be no 
water available for the household pur- 
poses, and complaints would very soon 
be heard, especially when the meal 
was not ready at the usual time! 

It is wise to add 8 to 10 percent 
to the pump capacity in such a case, 
so that the capacity of the pump to 
be installed should be 320 to 3830 
gallons per hour, leaving a sufficient 
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margin for other uses even when the 
hose is being used. 

Remember also that the capacity 
of the pump should be such that it 
will not have to run more than two 
or three hours a day at the most. 

Tank size 18 a very 
matter, whether the system adopted 
be gravity or hydro-pneumatic, and 
even may be considered to be more 


important than pump capacity for the 
In the case of 


important 


average installation. 
the air-pressure tank in the hydro- 
pneumatic system, about one-third of 
the tank capacity is air, and only 
about a third of the tank’s total water 
capacity can be drawn off before the 
pressure inside falls to such a point 
that the motor is started up. So it is 
clear that while a very small tank 
would provide sufficient pressure to 
work, it would be most extravagant 
to install it. A 9-gallon tank, for in- 
stance, would only provide less than 
3 gallons of water before the motor 
started up; a motor takes most cur- 
rent when starting, so that any money 
saved by the insallation of a small 
tank would be swallowed up very 
quickly indeed in unnecessarily high 
electricity bills. 

Water is the first thing we want in 
the morning, and the last thing be- 
fore we retire. We need plenty of it 
at the kitchen sink, the toilet and the 
bath, for cleaning and scrubbing, for 
watering the lawn, and for poultry 
and livestock. Therefore, the sensible 
thing to do is to put in a system that 
will not only supply water when it is 
wanted, but plenty of it, and have 
something in reserve as well.—Rural 
Electrification. 


Mabel H. Adie, Presented 


At the Civie Reception to Their 
Majesties, King George VI and Queen 
Elizabeth, at St. Catharines, on 
the afternoon of June 7th, the first 
person to be presented, following the 
civic officials, was Mabel H. Adie, 
book-keeper in the St. Catharines 
office of the Hydro-Electric Power 
Commission of Ontario. Her three sil- 
ver crosses worn on a ribbon around 
her neck brought the comment from 
His Majesty: “I think I can see why 
you are here.” 


Miss Adie’s family has the record 
of having made the greatest sacrifice 
of any in the St. Catharines area dur- 
ing the World War; three of her 
brothers having been killed overseas. 
Her parents being deceased it fell to 
Miss Adie’s lot to represent this dis- 
tinguished family on so memorable an 
occasion. 
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Mutual Interdependence 


Some Comments on Thirteenth Bills, New Legislation, The 


Water Heater Question, 


Load 


Sales Promotion, 


Conditions, The Ontario Municipal Electric 
Association and the Commission, Mutual 
Interdependence, and Northern 
Ontario 


By Dr. T. H. Hogg, Chairman, The Hydro-Electric Power 
Commission of Ontario 


N the main the addresses which 

I have made at the various meet- 

ings of the Ontario Municipal 

Electric Association have taken 
the form of running commentaries on 
events of interest to this association 
as they have transpired. District 
meetings have afforded an opportun- 
ity for dealing with matters of local 
interest, while subjects of the broad- 
est application and interest have been 
dealt with at the midwinter and sum- 
mer conventions. It appears that a 
number of subjects which properly 
belong to the latter category were 
discussed by me at a meeting of 
District No. 8 held at Chatham a few 


Address presented to the Ontario Municipal 
Electric Association and the Association of Muni- 
cipal Electrical Utilities at Ottawa, July 4, 1939. 
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weeks ago, for I have been informed 
by your President and Secretary that 
many of my remarks were of such 
general interest that they should be 
repeated here notwithstanding the 
fact that they were published in the 
May issue of The Bulletin. At their 
suggestion therefore I am including 
in my talk tonight some comments 
upon thirteenth bills, new legisla- 
tion enacted at the last session of the 
legislature, the water heater ques- 
tion, and the subject of municipal 
interdependence. 


THIRTEENTH BILLS 
First let me refer to the question 
of interim rates and their corollary, 
commonly called the “13th Bill”. 
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CONTENTS have been made. This difference be- 
tween annual revenue derived under 
Vol. XXVI No. 7 estimated interim rates, and the ac- 
tual annual power costs, is concen- 
July, 1939 trated into a single “13th Bill” at 
p the year end. If the difference is 
pes substantial and unexpected, and par- 

Mutual Interdependence ..................... 197 : eye 
ticularly if it should take the form 

Sale of Unapproved Water ACES 
Héateten Gee 207 of a debit, it is natural that the effect 


Public Utilities Under the On- 
tario Workmen’s Compensation 
BV oy Weber bdecnt ore gin ra 25.6 ar Spee oa 212 
Modern Developments in Distri- 
bution Transformers ........................ 216 
Fluorescence in Ultra-Violet 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission: 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interested are invited for 
publication. 


The term “13th Bill’, used in-the 
general sense to describe what in 
reality is an annual adjustment ac- 
count, is more often than not a mis- 
nomer for it usually takes the form 
of a credit and not a debit as the 
name implies. I need not enlarge 
upon the fact that this annual adjust- 
ment account is the means by which 
your total annual payments | 
brought into agreement with the an- 
nual cost of your service as computed 
after the close of the fiscal year. It 
represents the difference between the 
sum of twelve monthly power ac- 
counts rendered on the basis of 
estimated interim rates, and the ac- 
tual annual cost assessed to the muni- 
cipalities which can be determined 
only after the annual adjustments 


are 


may be somewhat disturbing. 

The point we are now discussing 
must not be confused with the ques- 
tion of a stable cost of power, however 
desirable the latter may be, for, as 
I have explained a number of times 
lately, it is the function of the rate 
stabilization fund to iron out marked 
variations in the cost of system power 
to whatever extent this is practicable. 

We are now concerned with how to 
collect whatever revenue may be 
needed from each municipality as de- 
termined after all adjustments have 
been made, also with the evident de- 
sirability of choosing interim rates 
which will yield that revenue, as 
closely as possible, so as to spread 
the great bulk of the actual annual 
cost over twelve pro rata annual pay- 
ments. When this is done the effect 
of the “13th Bill” is comparatively 
small. But practical difficulties in the 
way of estimating the cost of power 
a year in advance should not be over- 
looked. Variations affecting costs 
occur from year to year due to: 


1. Increases or decreases in the cost 
of production and_ distribution, 


including generation, purchased 
power, transformation, transmis- 
~ sion, ete., and, 
2. Variable increases or even de- 


creases in load; in other words, 
variations in the extent to which 
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available resources are fully and 
profitably used. 


This effect of increases and de- 
creases in the cost of available re- 
sources and facilities and of changes 
in load demand is felt upon a system- 
wide scale which affects every cost 
customer, and it is also felt on lesser 
scales in varying degrees down to 
only a small group or even a single 
customer. For example, changes in 
the lump sum cost of generation and 
purchase of power and changes in the 
total primary demand affect all cus- 
tomers, while changes in the cost of 
a transmission line or a distributing 
station, or changes in the load car- 
ried by a line or station may affect 
only one customer. 

It is much easier to estimate one 
year in advance what the lump sum 
cost of power resources and trans- 
mission and distribution facilities 
will be, than it is to estimate the 
effect of changes in the system load 
or the load of any individual munici- 
pality upon the per horsepower cost; 
in other words, uncertainty as_ to 
what the loads will be constitutes the 
greatest element of inaccuracy in 
estimating the interim rates that will 
closely approximate actual costs. 


On the Niagara system, during the 
last few years, variations in both 
these elements, that is in the lump 
sum cost of power and in the extent 
to which power resources were util- 
ized to supply profitable loads, have 
been more than usually great. The 
‘agreements under which a final settle- 
ment of the Quebec power issue were 
made had an important bearing on 
cost. In order to effect this impor- 
tant settlement it was necessary for 
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the Commission to accept definite ob- 
ligations to take and pay for increas- 
ing quantities of Quebec power for a 
number of years. Fortunately the 
increases that remain to be taken 
during the next few years are not 
large. Added to this, the uncertainty 
of industrial conditions has undoubt- 
edly had a dampening and perhaps 
somewhat erratic effect upon load 
growth. 
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Now, returning to the question of 
interim rates, you will recall that on 
November 1, 1936, the interim rate 
to practically all municipalities in the 
Niagara system was reduced by an 
amount of $2.50 per horsepower per 
year; again on August 1, 1937, a 
further reduction of $2.00 per horse- 
power per year was made. Bearing 
in mind the increase in system power 
commitments and the fact that load 
increases have not been sufficient to 
fully utilize the additional quantities 
of power thus made available, it is 
not surprising that following these 
two virtually flat reductions in in- 
terim rates, the revenue from certain 
municipalities has not been sufficient 
to meet the actual cost of serving 
them. As a result, it was necessary 
to render thirteenth debits to 23 
Niagara municipalities for the year 
ending October 31, 1938, while 152 
municipalities received credits. 


As some of these debits were com- 
paratively large, it is only natural 
that the municipalities which received 
them should indicate a desire—as 
they have actually done—to be billed 
on a basis which more nearly approx- 
imates actual cost and eliminates so 
far as possible substantial thirteenth 
debits. As a first step in this direc- 
tion the Commission has increased 
the monthly interim rates to seven- 
teen municipalities. ~ 

Had graded reductions in interim 
rates been made instead of the two 
flat-rate cuts totalling $4.50 per 
horsepower, there would have been no 
occasion for any substantial thir- 
teenth debits. Furthermore the ques- 
tion of substantial thirteenth credits 
would also have received attention 


and even these would largely have 
been averted except perhaps where 
capital projects pending in the near 
future might be likely to increase 
costs. 

It is important to bear in mind 
that interim rates and any changes 
therein have no effect whatever upon 
the total annual payments for power 
by any municipality. Kach munici- 
pality must pay its actual annual cost. 
The advantage of adjusting interim 
rates lies entirely in spreading the 
annual cost more evenly over twelve 
monthly bills and leaving a smaller 
and comparatively insignificant sum 
to be taken care of by the thirteenth 
account. 

In this connection it is interesting 
to note that so far as any trend in 
future power costs to municipalities 
is concerned, it should be downward 
rather than upward, in consequence 
of a more complete utilization of 
available resources to supply primary 
power demands. 


NEW LEGISLATION 

In order to keep your Association 
informed about changes in the funda- 
mental basis for the Commission’s 
operations and the authority under 
which the Commission acts, I want to 
mention briefly the new legislation 
which was enacted at the request of 
the Commission at the last session of 
the Legislature. New bills were intro- 
duced and new legislation enacted in 
relation to the Guelph Railway, Rural 
Bonus, and the Power Commission 
Act. 

Very broadly The Guelph Railway 
Act, 1939, authorizes the Commission 
to transfer to the City of Guelph the 
street railway in that city. 
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The Rural Hydro-Electric Distribu- 
tion Act providing for 50 per cent 
bonus on certain rural lines was 
amended to clarify the meaning and 
meet the needs of present-day rural 
distribution. Formerly the bonus was 
limited to the capital cost of con- 
structing primary transmission lines 
and cables, service transformers and 
meters and secondary lines on the 
highway. Henceforward, the cost of 
acquiring land may be included be- 
cause in some locations we have to 
keep off the highway. 

The Act has also been somewhat 
simplified and modified so as to bring 
it into closer harmony with rural re- 
quirements. The Commission is also 
-enabled to extend the benefits of rural 
service to Northern Ontario as it has 
done elsewhere. 

With regard to the rate stabiliza- 
tion fund, this Commission has acted 
upon your suggestion that power to 
transfer surplusses or credits of mu- 
nicipalities or rural power districts 
be eliminated. This has been accom- 
plished by amendments to The Power 
Commission Act. 


WATER HEATERS 

I imagine that most of you are now 
aware that the long-standing water- 
heater problem has been settled, but 
even so, a few words as to the basis 
of settlement may be in order. 

The Commission has agreed to 
rebate 50 per cent of the installed 
cost of flat rate water heaters for in- 
stallations made prior to October 31, 
1936. 

The Hydro flat rate water heater 
was first developed as a load builder 
in 1932; at that time it was intended 
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that the cost of the heaters would be 
met by drawing upon reserves. Later 
it was decided that the cost of the 


heaters would be included in the cost 


of power and the municipalities were 
billed accordingly. The municipalities 
objected to this charge and eventu- 
ally it was arranged that each mu- 
nicipality would thereafter pay for 
the cost of its own water heaters, but 
the question of paying for the orig- 
inal heaters, installed before October 
31, 1986, was left in abeyance. 

The settlement just made, under 
which the Commission rebates 50 per 
cent of the cost of the original 
24,000 water heaters out of the con- 
tingency funds, at a total cost of 
about half a million dollars, was pro- 
posed by the Ontario Municipal Elec- 
tric Association with the assent of 
those municipalities which installed 
the original heaters. 


SALES PROMOTION 

Last February the Commission’s 
Director of Sales Promotion, Mr. 
M. J. McHenry, gave your association 
a comprehensive outline of the Com- 
mission’s plans for a continuous cam- 
paign to promote the sale of electrical 
energy. This work has now been 
under way for some months and I am 
very pleased with reports of the ex- 
cellent co-operation received from the 
great majority of the municipalities. 
I think Mr. McHenry made it clear 
that his department will act as a sort 
of headquarters, formulate plans and 
point the way as to how certain re- 
sults can effectively be accomplished. 
But he also made it clear that if we 
are to be successful, the municipali- 
ties, themselves, must contribute the 
main effort and must follow up the 
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work of the Commission’s Sales Pro- 
motion specialists. 

Already a great deal of good work 
has been done and while it is too 
early to expect this work to show 
tangible results which can be directly 
traced to it, I have not the slightest 
doubt but that beneficial effects are 
there and that they will be much more 
substantial and more noticeable as 
time goes on. As evidence of this, it 
can be shown conclusively that the 
sale of electrical appliances has been 
stimulated wherever a municipality 
has given its whole-hearted support 
to the plans put forward by the Com- 
mission’s staff. 


Unfortunately I believe that there 
are a few municipalities which, as 
yet, are unconvinced that benefits are 
to be derived from co-operating in this 
work. I would like to point out to 
them that the Commission’s object in 
this campaign is not primarily to pro- 
mote the sale of electrical appliances, 
even though such sales will no doubt 
react to the benefit of the municipal- 
ities and of the Province at large. 
The Commission’s real object is to in- 
crease the use of electric energy so 
as to better serve our citizens and in- 
crease the revenues of every munici- 
pality. 

And let there be no doubt about 
the advantages of this. The ultimate 
effect of increasing revenue is to re- 
duce the cost of power and it is my 
firm conviction that reductions will be 
obtained through the promotional ef- 
forts of individual municipalities act- 
ing in conjunction with this Commis- 
sion. I am convinced that the best 
interests of every municipality will 
be served by joining whole-heartedly 


in this work and that, after it has 
been given a fair trial, the benefits 
will become apparent. 


Loap CONDITIONS 

The demand for primary power on 
the Commission’s Eastern Ontario 
system held up remarkably well 
through the industrial recession 
which was prevalent last year, and, 
since the commencement of the cur- 
rent year, increases over the demands 
of a year ago have been gaining des- 
pite the rather unsettled industrial 
outlook. Compared with the long term 
trend on the Eastern Ontario system, 
which for the past fifteen years has 
shown an annual average increase of 
5.6 per cent, the increase during the 
past five months, or since the begin- 
ning of the year, has averaged 5.9 
per cent over the like period a year 
ago. Last month the increase was 
9.1 per cent over May, 1938, and in 
June the increase is likely to be 
greater. Last winter the total pri- 
mary load of the Eastern Ontario sys- 
tem was 132,000 horsepower which 
is just about double the peak demand 
which occurred in 1925, thirteen 
years ago. 

In addition to all this, Eastern 
Ontario will shortly benefit through 
the construction of a new factory at 
Kingston. The Aluminum Company 
of Canada has signed a contract with 
the Commission for 7,000 horsepower 
for use in that factory. Altogether 
the outlook for Eastern Ontario, in 
which district we are now holding 
our meeting, is bright. 

This healthy load growth is not 
confined to the Eastern Ontario sys- 
tem alone. Other undertakings of the 
Commission as represented by the 
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Georgian Bay system, the Thunder 
Bay system and the large Niagara 
system are all showing satisfactory 
increases over loads of a year ago. 
During the month of May, for which 
latest records are available, the pri- 
mary load on the Niagara system in- 
creased 4.6 per cent over May, 1938; 
the Georgian Bay system, 11.8 per 
cent and the Thunder Bay system 7.9 
per cent. The primary load of all 
systems combined, which includes the 
Northern Ontario Properties where 
substantial load growth due to prog- 
ress in mining developments con- 
tinues, shows an increase in May of 
7.3 per cent. 


TAXATION INCREASES POWER COSTS 
There is a matter of considerable 
importance which has been brought 
to the fore from time to time and re- 
cently has been raised again. It is a 
question which may become of con- 
siderable importance to your associa- 
tion and it is one that should be thor- 
oughly understood. I refer to the 
taxation of Hydro properties. 

I do not propose, to-day, to discuss 
this matter at any length but I do 
want to comment briefly on one phase 
of the broad question, that of its ef- 
fect upon the cost of power. Do not 
be misled by any statements or argu- 
ments purporting to show that addi- 
tional taxation of the properties of The 
Hydro-Electric Power Commission of 
Ontario, or of the municipal utilities, 
will have no effect upon the cost of 
power to the consumer. The users of 
electrical energy pay the cost of their 
service; neglecting the rural bonus, 
there is nobody else to pay it or pay 
any portion of it, and if additional 
municipal taxes are levied on Hydro 


JULY, 1939 


properties, over and above the four 
hundred thousand dollars now paid 
by the Provincial Commission alone, 
thereby increasing the wholesale cost 
of power, as well as the cost of muni- 
cipal operations, the consumer will 
surely pay those extra charges. 


THE O.M.E.A. AND THE COMMISSION 

Now I want to say a few words 
about your Association: In order to 
fulfil its proper function, the Ontario 
Municipal Electric Association must 
receive from The Hydro-Electric 
Power Commission of Ontario a good 
deal of information concerning the 
policies, the projects under considera- 
tion, and the operations of the Com- 
mission. It is our wish as well as 
our duty to assist your organization 
to play an important part in Hydro 
affairs and it is mainly for this rea- 
son that my remarks at your conven- 
tions are very largely confined to 
business. 

No enterprise can flourish without 
firm and courageous leadership. In 
the Commission’s case, the munici- 
palities rightly feel that they are en- 
titled to a voice in the affairs of the 
Commission. I have said over and 
over again that I agree with this, but 
I want to enlarge upon the point a 
little and draw some distinctions be- 
tween the responsibilities of the Com- 
mission and of the municipalities as 
exercised through your association. 

In the past, various charges of ar- 
bitrary and autocratic action have 
been levelled against this Commission. 
Unless the Commission degenerates 
into a body which virtually does noth- 
ing, I am afraid the opportunity for 
such charges, whether or not they be 
warranted, cannot altogether be elim- 
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inated; for the final responsibility for 
decisions on important questions of 
wide interest and of a highly contro- 
versial nature must be accepted by The 
Hydro-Electric Power Commission of 
Ontario. This Commission is a legally 
constituted responsible trustee; this 
being so, it is this Commission and not 
the municipalities either individually 
or collectively, which is responsible for 
the administration of the business 
which is of such vital importance to 
each municipality and to all munici- 
palities, and, while the Commission 
should consult the municipalities, 
there is no way by which it can hand 
back to them the responsibility for 
making important decisions. 


You all of course know quite well 
that it would be impossible for the 
Ontario Municipal Electric Associa- 
tion to direct the affairs of the Com- 
mission, but you also know how very, 
very important it is that your asso- 
ciation and the municipal electric 
utilities should be in accord with 
Hydro policies. The whole-hearted 
support of each of the individual 
municipal partners is essential to the 
complete success of the enterprise. 


The question sometimes arises as 
to how this support can best be main- 
tained, but of course the answer is 
obvious; the Commission must earn 
municipal support by the manner in 
which it does its work. It must con- 
sult the municipalities, give all a 
hearing and a friendly hearing, and 
through its decisions show that the 
whole-hearted support which it needs, 
is merited It follows, too, that the 
municipalities should give the Com- 
mission’s views and_ suggestions 
friendly and careful consideration. 


In the very nature of things the 
Commission cannot undertake invari- 
ably to carry out the wishes of the 
Ontario Municipal Electric Associa- 
tion, any more than the Association 
can blindly endorse any and all pro- 
posals of the Commission. But this 
I will say, that great weight should 
be attached to the views of the muni- 
cipal utilities as expressed through 
their association and that so far as 
may be consistent with the broad in- 
terests of this great enterprise, they 
should be implemented by appropriate 
action. 


MUTUAL INTERDEPENDENCE 

May I call your attention to the 
closeness of the association between 
your own municipal utilities. I refer 
to a relationship which will be appar- 
ent to any close student of Hydro 
affairs. 

In the evolution of this co-operative 
undertaking, as in anything else, 
growth has been the dominant note, 
and where there is growth there is 
change. In our case there have heen 
many changes of far-reaching conse- 
quence. Hydro municipalities have 
required more and more power; to 
meet their demands it has been neces- 
sary for the Commission to invest more 
and more capital and to undertake 
other long-term commitments on be- 
half of each group of municipalities, 
and on behalf of each municipality, 
pro rata, according to its need. While 
the original principle of community of 
interest remains in essence unaltered, 
this progressive enlargement under 
which each municipality assumes ad- 
ditional obligations from time to time, 
according to its own needs, alters and 
extends the responsibility of each 
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municipality. This precludes the pos- 
sibility of interpreting the mutual ob- 
ligations between the municipalities 
and the Commission in any narrow 
sense as to quantity or time, or of 
restricting their force and effect to 
the very limited scope of the Hydro 
enterprise envisaged by its founders. 


For example, the contract with the 
original Niagara municipalities was 
based upon purchase contracts under 
which the Commission secured 100,000 
horsepower from the Ontario Power 
Company, and the assumption that 
only such capital investments as might 
be necessary to distribute that power, 
would be made. This quantity of 
power was very soon. exhausted; 
therefore it became absolutely neces- 
sary for the Commission to secure 
very substantial additional quantities 
of power as time went on, partly 
through generation and _ partly 
through purchase. These additional 
quantities of power have now become 
so large as to dwarf the commitments 
which were the basis of the original 
enterprise and the original contract. 


It soon became apparent that the 
contractual foundation of the co-opera- 
tive undertaking, which was quite 
adequate for its limited initial scope, 
was not sufficient to provide adequate 
safeguards as successive substantial 
enlargements took place. In order 
properly to take care of the individual 
and collective interests of the muni- 
cipalities, it became necessary to alter 
and extend their obligations. This 
was done by legislative enactments 
which provided that each municipality 
should assume its proportionate share 
not only of the original capital outlays 
but of all additional capital outlays 
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and all additional long-term commit- 
ments of any nature; at the same time 
the term of repayment of capital out- 
lays was extended from thirty years 
to forty years. Thus, in effect, the 
acts provided that each municipality 
would become responsible for its share 
of the cost of all financial commit- 
ments for at least forty years after 
any such commitments were made. 


I thought it might be of interest to 
you to reflect on this continuing fea- 
ture of our co-operative enterprise 
which is essential to its extensive 
growth and which arises out of the 
necessity for successive expenditures 
on behalf of each system and each 
municipality. It is also well to re- 
member the interdependence of the 
individual municipalities comprising 
each system and to bear in mind the 
nature and closeness of the co-opera- 
tion and mutual responsibility insepar- 
ably linking each municipality with all 
the others, with the rest of the system 
of which it is a part, and with the 
Commission which administers the 
system. Unfortunately on account of 
illness Hon. Wm. L. Houck and Mr. 
J. Albert Smith cannot be with us to- 
night, although they very much 
wished to be here. 

May I express my appreciation and 
the appreciation of my colleagues, of 
the relationship which exists between 
the various branches of your associa- 
tion and The Hydro-Electric Power 
Commission of Ontario. I can sin- 
cerely say to you that our dealings 
with your various representatives and 
with the members of your Association 
have been most agreeable and have 
been a distinct source of pleasure and 
satisfaction to me. I hope as we go 
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along our way that we will be consci- 
ous of an even closer community of 
interest. It is through a recognition 
of that community of interest and the 
spirit of mutual helpfulness that we 
shall be able to make the most of our 
very great opportunities to serve the 
best interests of the power users of 
this Province. 


NORTHERN ONTARIO 


Now, as some of you may know, I 
have just returned from a trip into 
the north country. I am so greatly 
impressed with achievements there, 
with the vast possibilities for the fu- 
ture and particularly with the basis or 
foundation for these achievements, 
past and future, that I could have de- 
voted the greater part of my time to- 
day to the north country and its rela- 
tionship to Southern Ontario. But 
although my time is almost gone I 
would like to speak of it for a very 
few minutes. 


The transformation of the north 
country is startling, tremendously im- 
pressive, and thrilling. In the terri- 
tory tributary to Sioux Lookout and 
Hudson, which only a few years ago 
supported about five hundred people, 
there are now over a thousand men at 
work in the mines and in a matter of 
two or perhaps three years there. will 
probably be five times that many 
people, including dependents as well as 
workers. 


This extraordinary expansion would 
have been impossible without hydro- 
electric power. Dependence upon 
steam and Diesel engines hampers and 
virtually throttles the operation of 
mines. The record of casualties among 
the mines dependent upon energy de- 


veloped from fuel gives ample support 
to this statement. 


But the natural advantages of 
hydro-electric power are not in them- 
selves sufficient. There is something 
else that makes possible hydro-elec- 
tric development on the present scale 
and at the present low cost which is 
so attractive and so important to the 
mines. Behind it all is the wisdom of 
the governments of the Province of 
Ontario and the Dominion of Canada, 
which, through the policy of aiding 
this territory, have done much to re- 
lieve unemployment and to develop a 
provincial and national asset of im- 
mense value. I say this of course 
without political implications of any 
kind whatever. 

The Hydro-Electric Power Commis- 
sion is the instrument through which 
a large part of the assistance is given. 
In this case the Commission acts as 
the trustee for the Government of 
Ontario. As you know, there is no 
possibility for a co-operative munici- 
pal enterprise in a country where vir- 
tually no municipalities exist, there- 
fore direct government ownership is 
the only basis on which a publicly- 
owned enterprise can function. 

On behalf of the Government, then, 
and not on behalf of any municipali- 
ties, The Hydro-Electric Power Com- 
mission administers the north country 
hydro-electric developments and, in 
co-operation with the Government, 
studies the mining prospects and ex- 
ercises its best judgment as to what 
regions to enter and how best to serve 
them. 

The Federal Government has assist- 
ed greatly through grants for projects 
such as roads, the cost of which is 
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divided between the Dominion and the 
Province, and has this year extended 
its grants to include a portion of the 
labor costs on the construction of 
transmission lines where these may 
later be used as roads over the cleared 
areas. With the Province underwrit- 
ing the entire enterprise and the Do- 
minion contributing part of the labor 
costs of transmission lines, the risk of 
individual projects is spread in such 
a way as to make otherwise impossible 
undertakings perfectly feasible and 
practical and to transform a country, 
which until quite recently has been 
lying dormant, into a source of im- 
mense wealth. Many thousands of 
people have been taken off relief and 
many more will be employed during 
the next few years. 

Although the Ontario Municipal 
Electric Association is not directly 
concerned with the Northern Ontario 
branch of the Commission’s activities, 
I thought its members would be inter- 
ested from the broad point of view of 
good citizens, for, aside from the 
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direct results of this growth and ex- 
pansion, there are indirect effects 
which benefit Southern Ontario and, 
in fact, all of Canada. The purchase 
of equipment and supplies for the op- 
eration of the mines and of food and 
clothing for the employees and their 
families, furnishes a great stimulus 
to business and gives gainful employ- 
ment to thousands of people who 
otherwise would suffer the demoraliz- 
ing effects of unemployment, and in a 
thousand lesser ways contributes to 
the well-being of the people of 
Ontario. 

In closing, let me express to you 
the appreciation of the Commission in 
being given this opportunity to meet 
you all again, to discuss our mutual 
problems, and to renew our friendly 
contacts. It is always a pleasure to 
me to attend these meetings, in this 
case somewhat mitigated by the fact 
that I have to make this speech. I 
thank you for your attention. Again 
let me thank your executive for the 
privilege of being with you. 


ios 


Sale of Unapproved Water 
Heaters 


URING the many years that 

the Commission has been 

- administering the regula- 

tions governing the sale of 

electric equipment, it has encountered 
at times cases of deliberate and un- 
scrupulous attempts to circumvent 
these efforts. As early as 1931 sev- 
eral particularly glaring examples of 
such attempts occurred which were 
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followed by more in 1932. These re- 
ferred particularly to unapproved and 
substandard types of electric water 
heaters containing particularly dan- 
gerous features and which were of- 
fered for sale throughout Ontario. 
At that time The Bulletin attempted 
to give publicity to the tactics fol- 
lowed in order to fully warn the pub- 
lic and no effort was spared by the 
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Electrical Inspection Department in 
laying charges against distributors 
which resulted in prosecutions and 
convictions. Following this the activ- 
ity in the sale of these appliances 
practically ceased. 

Recently, however, the traffic has 
come to life again with tactics even 
more unscrupulous. The companies 
making the heaters take no responsi- 
bility for them after the shipments 
have been made. They are all made 
in the United States and are sold by 
mail order to individuals or to agents 
who are encouraged to peddle them 
from house to house. The order form 
of one particular company is printed 
to provide for payments in cash with 
the order or if desired a deposit with 
the order and the goods shipped 
C.O.D. Attached to the form, how- 
ever, is a typewritten note: “We can 
make no C.O.D. shipments into Can- 
ada. Full remittance must accompany 
each order.” The reason for this is 
the fact that the Commission has ad- 
vised a number of distributors to 
return the heaters and threatened 
them with prosecution if they dispos- 
ed of them. The manufacturer does 
not relish the idea of returning the 
money. 


In all of these heaters the electric 
element is in contact with the water 
and usually consists of a coil of bare 
heating element mounted on a piece 
of asbestos board, enclosed in a per- 
forated sheet metal case. This type 
is supplied with a length of rubber- 
insulated cord and is designed to be 
immersed in the water which it is 
desired to heat. An attempt is made 
to deceive the unsuspecting public by 
the statement shown on the repro- 


duction of a pamphlet of this heater, 
viz.: ‘“Underwriters’ Laboratories 
Seal of Approval is on the 8-foot cord 
of every Lux Electric Water Heater’’. 
The Electrical Inspection Department 
called this matter to the attention of 
the Underwriters’ Laboratories In- 
corporated, who then took the matter 
up with the Federal Trade Commis- 
sion at Washington and we _ under- 
stand the advertisement has been 
modified somewhat. Again on the 
reverse side of the same advertise- 
ment is the reproduction of the First 
Class Seal of Approval of The Ameri- 
can Public Service Testing System. 
The same company circulates repro- 
ductions of a Certificate of Merit is- 
sued with the seal of approval. The 
American Public Service Testing 
System and a number of other simi- 
lar organizations are not recognized 
in Canada or elsewhere as far as the 
Commission can find out, and any cer- 
tificate or seal emanating from any 
of them as to electrical equipment is 
of no value in this country. There 
are only three recognized testing 
laboratories for electrical equipment 
on this continent; The Underwriters’ 
Laboratories Incorporated in Chi- 
cago; The National Research Council 
Laboratories in Ottawa, and The 
Hydro-Electric Power Commission of 
Ontario Laboratory in Toronto. Re- 
gardless of such misleading certificate 
and seal of approval the Commission’s 
Laboratory has found the heater to be 
unsafe and has condemned it for sale 
in Ontario. Another type is designed 
for attachment to a faucet, but is 
essentially the same as the immersion 
types and contains the same hazards 
and has also been condemned. 
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grounded objects such as a faucet: 


If the user should touch the water 
or any metal vessel containing the 


these conditions being just right to 


cause a fatal accident. 
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heater i 


the 
he would be subject to 


in which 


water 


These water heaters consume a con- 
siderable current, between 15 and 25 


immersed, 


S 


from electric shock. Test 


danger 


It is usually necessary to 


remove the 15 ampere fuses protect- 


in the Laboratory amperes. 
ing branch lighting circuits and re- 


indicating that voltages of from 50 


have been made 


to 110 exist between the water near 


placing them with fuses of a larger 


neighbouring 


heater and_ the 


the 
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THE HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO 


ELECTRICAL INSPECTION DEPARTMENT 


WARNING 


DANGEROUS ELECTRIC WATER HEATERS 


It has come to our attention that unapproved and 
sub-standard types of ELECTRIC WATER HEATERS con- 
taining particularly dangerous features are being 
offered for sale in Ontario, contrary to the law. 


THESE UNAPPROVED. HEATERS ARE OF 
TWO TYPES 


Faucet Type, with portable cord, manufactured 
under the following names: 

“Tom Thumb Senior and Junior,’’ ‘‘Hot Shot,”’ 
‘Aladdin,’*“‘Major,”’ “Vulco, 7**Uitility, “Kwik 
““Kwick’’ and many others. 


Immersion Type, with portable cord, manufac- 
tured under the following names: 

‘* Tux,’ ““Lux-Visel,’’ “‘Magic Disc,’’ “‘Mystosol,”’ 
“Aladdin,= . ‘‘ Wonder,’’. “Jiffyy' > *<Bestever;?* 
““Comer,’’? ‘‘Hot Donut,’? ‘‘Nu-Way,’’ ‘‘Speed- 
King,’’ ‘‘Real Products,’’ ‘‘Kwik,’’ ‘‘Kwick,’’ or 
‘Benson Specialty Company,”’ and many others. 


It is unlawful to advertise, sell or otherwise dispose of 
any Electrical Equipment other than that which has 
been approved by the Commission. 

It is unlawful to use any Electrical Equipment unless 
and until it has been approved by the Commission. 


See Rules and Regulations Respecting Electrical Equipment. 


For refusing or neglecting to comply with the provisions of 
the Rules and Regulations of The Hydro-Electric Power 
Commission of Ontario, made pursuant to The Power 
Commission Act the offenders are liable to prosecution. 


BEFORE PURCHASING ELECTRICAL EQUIPMENT DEMAND PROOF 
THAT IT HAS BEEN APPROVED BY THE COMMISSION 


A. G. HALL, Chief Electrical Inspector 


Reproduction of warning notice issued by the Commission. 


VOL. XXVI, NO. 7 


THE BULLETIN 


211 


TL ef a ml RO-ELECTRIC POWER COMMISSION OF ONTARIO ITIVE tH TTHA TONING INEL TEE 


Assembly of a typical unapproved water heater. 


ampere rating, in order that the 
heater may operate satisfactorily. 
This, of course, conflicts with The 
Canadian Electrical Code wiring 
regulations, which call for fuses of 
not greater than 15 amperes rating to 
protect the branch lighting circuits. 
If larger fuses are used the wiring is 
not adequately protected, and a fire 
hazard may be caused due to over- 
heating of the wire. The supply cord 
used on these heaters is greatly 
under-rated, having a capacity of 3 
amperes, whereas the power con- 
sumption is 5 to 8 times the capacity 
of the wire in the cord. Should a 
heater be connected to the supply and 
not be in water, its life would be 
short and the danger of fire great. 

The Inspection Department extends 
no sympathy to anyone caught selling 
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substandard water heaters or other 
dangerous electrical equipment. It is 
ever vigilant in its endeavour to pro- 
tect the users of electricity and will 
not accept ignorance of the law as an 
excuse. During the summer of 1938 
there were several convictions in the 
Belleville and Kitchener districts and 
the latest was one at Timmins on the 
eleventh of this month where an 
agent caught selling substandard 
water heaters was fined $10.00 and 
costs and had to cancel orders, thus 
having to make refunds where col- 
lections had been made in advance of 
delivery of goods. 
* * * * 

Note—We suggest that the local 
newspapers can assist us in convey- 
ing the warning contained in the 
above to the attention of the general 
public by reprinting it—EDpITor. 
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Public Utilities Under The Ontario 
Workmen’s Compensation Act 


By T. Norman Dean, M.A., F.S.S., Statistician, The Workmen’s 
Compensation Board, Ontario 


NY discussion of “Public Utili- 
ties under the Ontario Work- 
men’s Compensation Act” 
requires a very careful de- 

finition of the term ‘“‘public utility.” 
In this paper the term is used to de- 
scribe the activity of a municipal or 
other governmental body functioning 
as a corporate body, that is a legal 
entity, to supply service of a specific 
character which service if not supplied 
by such municipal or governmental 
body would be supplied by a private 
employer. The Workmen’s Compensa- 
tion Act of Ontario provides speci- 
fically that private corporations of a 
public utility nature are under Part 
1 of the Act, whether under Schedule 
1, wherein the liability for compznsa- 
tion payments is collective upon em- 
ployers, or under Schedule 2, wherein 
that liability is individually upon the 
particular employer. By Part 1 of the 
Act, employers are subject to the jur- 
isdiction of the Workmen’s Compen- 
sation Board, the authority created by 
the Workmen’s Compensation Act to 
determine all matters in connection 
with the payment of compensation: by 
Part 2 of the Act employers, with the 
exception of those engaged in the in- 
dustry of farming and domestic and 
menial servants and their employers, 
who are not included in Part 1, are 


A paper read before the Ontario Municipal 
Electric Association and the Association of Muni- 
cipal Electrical Utilities at Ottawa, July 5, 1939. 


not subject to the jurisdiction of the 
Workmen’s Compensation Board. 


Municipalities and municipal com- 
missions as well as other governmental 
bodies are in somewhat different posi- 
tion than other employers, as different 
categories of work are under different 
parts of the Act. Subsection (2) of 
Section 1 of the Workmen’s Compen- 
sation Act is as follows: 


“The exercise and performance of 
the powers and duties of,— 


(a) A municipal corporation; 
(b) A public utilities commission; 


(c) Any other commission having 
the management and conduct of 
any work or service owned by 
or operated for a municipal cor- 
poration; 


(d) The board of trustees of a 
police village; and 
(e) A school board 


Shall for the purposes of Part 1 be 
deemed the trade or business of the 
corporation, commission, board of 
trustees or school board, but th2 ob- 
ligation to pay compensation under 
Part 1 shall apply only to such part 
of the trade or business as, if it 
were carried on by a company or an 
individual, would be an industry for 
the time being included in Schedule 
1 or Schedule 2, and to workmen 
employed in or in connection there- 
with.” 
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The language of this section is quite 
clear. All public utilities commissions 
are under Part 1 of the Act for such 
part of their work, which, if carried 
on by a private company or individual 
would be under Schedule 1 or Schedule 
2 of the Act. The section governing 
Schedule 1 is as follows; Section 83: 


“If any trade or business con- 
nected with the industries of lum- 
bering, mining, quarrying, fishing, 
manufacturing, building construc- 
tion, engineering, transportation, 
operation of electric power lines, 
waterworks and other public utili- 
ties, navigation, operation of boats, 
ships, tugs and dredges, operation 
of grain elevators and warehouses, 
teaming, scavenging and_ street 
cleaning, painting and decorating 
and renovating, dyeing and clean- 
ing, or any occupation incidental 
thereto or immediately connected 
therewith, not included in Schedule 
2, is not included in any of the 
classes mentioned in Schedule 1, the 
Board shall assign it to an appro- 
priate class or classes embracing 
the trades or businesses not so in- 
cluded, and until that is done except 
in so far as it may be otherwise 
provided by the regulations such 
trade and businesses shall together 
constitute a separate group or class 
and shall be deemed to be included 
in Schedule 1.” 


By this section the “operation of 
electric power lines, waterworks and 
other public utilities” are covered 
under Schedule 1 if not mentioned in 
Schedule 2. Article 1 of Schedule 2 
is as follows: 


“The trade or business, as defined 
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by Subsection 2 of Section 1, of a 
municipal corporation, a public utili- 
ties commission, any other commis- 
sion having the management and 
conduct of any work or service own- 
ed by or operated for a municipal 
corporation, a board of trustees of a 
police village and a school board.” 


Hence public utilities commissions 
or municipal corporations operating 
public utilities services are under 
Schedule 2 of Part 1 of the Act, and 
are individually liable to pay the com- 
pensation awarded by the Workmen’s 
Compensation Board and are also li- 
able under Section 117 to 


“Pay to the Board such propor- 
tion of the expenses of the Board in 
the administration of Part 1 as the 
Board may deem just and deter- 
mine, and the sum payable by them 
shall be apportioned between such 
employers and assessed and levied in 
like manner as in the case of assess- 
ments for contributions to the acci- 
dent fund and the provisions of this 
Part as to making such assessments 
shall apply mutatis mutandis to as- 
sessments made under the authority 
of this section.” 


By Section 88, Subsection 1: 


“The Board may, upon the appli- 
cztion of an employer add to Sche- 
dule 1, for such time and upon such 
terms and conditions as the Board 
may determine, any industry or part 
of an industry, or department of 
work or service of such employer.” 


The employer is given the right to 
apply for and the Board to accept or 
reject the application for coverage 
under Schedule 1, wherein the employ- 
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ers are relieved from the liability in- 
dividually placed upon them to pay 
compensation, but are required to con- 
tribute to the Accident Fund. 


It is perhaps beyond the confines of 
the present paper to discuss the rela- 
tive advantages of Schedule 1 and 
Schedule 2, but it might be mentioned 
in passing, that under Schedule 1 the 
charge is fixed, that is, the rate is 
pre-determined within the limits of 
adjustment, while in Schedule 2 the 
charge is indeterminate. 


Under Schedule 2, in order to pro- 
tect themselves from accident costs 
which might be so grave as to produce 
financial embarrassment, if not anni- 
hilation, many public utilities commis- 
sions have had recourse to insurance 
with private insurance companies, a 
great many under the delusion that 
rates are less under such contracts 
than under the Workmen’s Compensa- 
tion Board’s Accident Fund. This 
Accident Fund is a non-profit fund; it 
pays no taxes and in its general field 
it has no competitors, which means no 
agents’ commissions are paid and 
there is only one set of officials in the 


never, with financial stability, be as 
low as the rates of the Workmen’s 
Compensation Board. 


This also must be noted, that in 
Schedule 2 the Workmen’s Compensa- 
tion Board, by the law, is the author- 
ity which determines all questions in 
respect to Compensation, and the 
Board looks to the individual employer 
for payment of claims and a pro- 
rated share of expenses of administra- 
tion of the Act. If for any reason the 
insurance company refuses to pay the 
awards in whole, or part, as made by 
the Board, the Board cannot, and 
hence does not, decide the right or 
merit of such refusal, but looks to the 
employer and holds such employer in- 
dividually and immediately liable for 
the whole award. 


In the State of Massachusetts all 
compensation insurance is handled the 
same as Schedule 2 of the Ontario 
Workmen’s Compensation Act. That 
is, the liability is put upon the em- 
ployer and he is allowed to take out 
insurance with a private insurance 
company. The following figures which 
have been derived from official sources 


Province to pay salaries to. In a word, might be of some interest in this 
private insurance companies’ rates can connection. 
Year 1935 
Massachusetts Ontario 

Gompensation coverage ses oe ee Se eee 98.3% 100% 
Number ofansaranceteompanics se ee 33 I 
Percentage disbursed of net Premium occ cece 74.56 Siz 
Percentage disbursed of net premium for: 

fa) (Com pensa thongs. ee 25.43 63.2 

Cb) Medicale id wastes 2 ct. aes ee ey 12.66 195 

(ce): Safetyes te eee eee 1.31 2.8 

Gd OA CANISITION WCOStR eee unre Se A eee 6.53 0 

(e) Other administrative Costs i cceccccccssscteeen 9.76 5.6 
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At the end of 1938 there were 224 
municipal electric commissions, or 
municipalities conducting electrical 
services who had applied to the Board 
and whose applications had been ac- 
cepted for coverage under Schedule 1. 
There were also 253 municipalities, 
counties or commissions under appli- 
cation for services other than elec- 
trical under by application. The rate 
charged for electrical operations for 
the year 1938 was $1.50 and the pro- 
visional rate for 1939 (subject to 
adjustment) at the end of the year 
was $1.50 also. This means for each 
$100.00 of pay-roll covered, full com- 
pensation coverage, without limit and 
covering all employees, the Work- 
-men’s Compensation Board charges 
$1.50, the benefits to those injured 
and to the dependants of those killed 
being those set out in the Workmen’s 
Compensation Act. The benefits are 
as great as those given by any other 
jurisdiction in the world and the 
rates are very low when compared 
with those of other jurisdictions. 


In this connection it has been sug- 
gested that some discussion should be 
had of the unfortunate contre-temps 


which was occasioned by the Board 


withdrawing coverage at the end of 
1936 and by reason of which many 
public utilities sought insurance else- 
where. The whole matter was a mis- 
take, instigated perhaps through a 
certain panic the result of claims from 
municipal relief workers and the re- 


cision of the order withdrawing cov- 
erage followed. The assurance that it 
was a mistake should preclude the pos- 
sibility of a repetition. The damage 
done would have been greatly lessened 
if those interested had been circular- 
ized when the mistake was corrected. 


Each public utility which comes 
under Schedule 1 of the Act becomes 
a member of the Electrical Employers 
Safety Association, an association for 
accident prevention subsidized by the 
Workmen’s Compensation Board. The 
association is directly under the 
charge of Mr. Wills Maclachlan and 
provides technical, engineering and 
educational assistance and informa- 
tion calculated to aid and assist the 
employer in keeping down the fre- 
quency and severity of accidents to 
his workmen. A close check is kept 
by the Board on an employer’s acci- 
dent record and if it appears that 
there is an excessive number, that fact 
is promptly called to the attention of 
the employer. Complete co-operation 
exists between safety association and 
the Board and co-operation between 
employers and safety association is 
equally desirable. It is infinitely bet- 
ter to prevent an accident than it is to 
compensate it. There is no doubt at 
all that accidents can and shoul] be 
prevented: it remains for the employ- 
er to take advantage of the services 
provided to assist in minimizing and 
mitigating the frequency and severity 
of accidents. 
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Modern Developments in 
Distribution Lransformers 


By W. L. Miller, B.A.Sc., Transformer Engineer, 
Canadian Westinghouse Company Limited 


ODAY the electric light and 

power industry is very much 

interested in reducing oper- 

ating expenses. Considering 
the four main divisions in the pro- 
duction and application of electric 
energy, generation, transmission, dis- 
tribution and metering it would ap- 
pear that the greatest opportunity for 
cost reduction is connected with dis- 
tribution. 


While past experience has shown 
that distribution transformers are 
very reliable yet every year many ser- 
vice interruptions occur chiefly as a 
result of lightning disturbances. 
These outages occur in spite of light- 
ning protection and result in mainte- 
nance expense. With the increasing 
domestic load of refrigerators, ranges, 
etc., the question of service continu- 
ity has become one of paramount im- 
portance, both from the viewpoint of 
loss of revenue and customer good 
will. 


In the past the conventional distri- 
bution transformer has had associat- 
ed with it separately mounted fuse 
cutouts and lightning arresters. It 
was felt for many years that if these 
protective devices could be combined 
with the transformer into a unit con- 
struction that substantial savings 

A paper read to the Association of Municipal 


Electrical Utilities at its Convention at Ottawa 
on July 4 and 5, 1939. 


would result due to greater ease in 
handling and lower installation custs. 
In the development of this unit con- 
struction extensive research in the 
past few years aided by an increased 
knowledge of lightning surges and 
their behaviour has made possible not 
only notable savings in cost but still 
more important improvements, cul- 
minating in the production of a com- 
pletely self-protected transformer. 
The designer’s dream of producing a 
distribution transformer capable of 
withstanding a direct stroke of light- 
ning without service interruption has 
become a reality. This fact is being 
substantiated both from field experi- 
ence and by commercial impulse test- 
ing. The improvements in construc- 
tion that now make this possible will 
be described in more detail. 
THREE POINT PROTECTION 

In every distribution transformer 
there are three major’ insulation 
points that must be protected. 

1. Between high voltage winding 
and the core or tank. 

2. Between low voltage winding 
and the core or tank. 

3. Between high and low voltage 
windings. 

Adequate protection against a light- 
ning stroke requires that the tight- 
ning protective devices limit the surge 
voltage that can appear across these 
insulations. In addition there are 
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three minor insulations: turn to turn, 
layer to layer, and coil section to coil 
section. By the internal design of 
the coils it is practical to limit the 
surge voltages that can appear be- 
tween turns, layers and coil sections 
to safe values. 

Three point protection is a term ap- 
plying to protective devices and their 
arrangement which limit the voltage 
appearing across each insulation to 
safe values. In order to be universal 
in its application it must provide this 
protection independent of the ground 
resistance and protect against surges 
on both primary and secondary lines. 


This type of protection can be se- 
cured by the connection of suitable 
- lightning protectors between the pri- 
mary leads and the tank having dis- 
charge characteristics less than the 
insulation strength between primary 
winding and tank or core. The maxi- 
mum surge voltage appearing across 
the insulation between the low voltage 
winding and core can be safely limit- 
ed to a value less than its breakdown 
strength by means of the flashover 
value of co-ordinated low voltage 
bushings. With the voltage limited 
between the high voltage winding and 
core, and between the low voitage 
winding and core, it follows that the 
maximum voltage between windings 
is also limited. 


The common conventional method 
' of protecting distribution transform- 
ers has been to connect lightning ar- 
resters between the distribution lines 
and ground. This method has proved 
inadequate as it does not provide com- 
plete immunity to outages. The trans- 
former is exposed not only to the 
lightning discharge voltage of the ar- 


JULY, 1939 


rester but to this voltage, in addition 
to which is added the voltage drop in 
the ground lead and in the ground it- 
self. In cases of uncertain grounding 
conditions at the transformer, service 
conditions can be improved by inter- 
connecting the lightning arrester and 
the secondary neutral especially in ur- 
ban districts where the neutral secon- 
dary is exceptionally well grounded to 
water pipes at customer’s premises. 

In the earlier study of the improve- 
ment of distribution transformer per- 
formance the possibility of using pro- 
tective gaps and co-ordinated bushings 
only was considered. While this is 
the simplest form of surge protection 
it was abandoned as it did not solve 
the problem of fuse outage resulting 
from gap operation or bushing flash- 
over. 

One of the latest forms of lightning 
protectors developed uses the principle 
of the de-ion tube. By connecting 
these de-ion gap arresters between the 
primary lines and tank, together with 
the use of co-ordinated low voltage 
bushings, the principle of three point 
protection has been achieved and posi- 
tive protection provided for all three 
major insulations. 


DE-ION GAP ARRESTER 

As shown in the illustration the de- 
ion gap consists of two electrodes en- 
cased in an insulating tube, one being 
totally enclosed and the other open for 
venting to the atmosphere. Between 
these two electrodes is placed a dif- 
fuser consisting of slotted white fiber 
plates which serves to prevent and oc- 
casionally to interrupt any power fol- 
low current. In addition to the de- 
ion gap proper, a series resistor is 
used. 
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Connector Strap 


Porcelain Ce asi 


£lectrodes 


CROSS SECTION VIEW OF 4600 VOLT OP-ION GAP 


In operation when a severe surge is 
applied to the transformer, the volt- 
age rises to a value sufficient to jump 
over the gap between electrodes, and 
the surge passes through the slots in 
the diffuser discharging to the tank 
and thence to ground. In case the 
surge occurs at a time when the line 
voltage is sufficiently high to maintain 
an are against the de-ionizing action 
of the gaps, a flow of power current 
will follow. The magnitude of this 
power current is limited by means of 
the series resistor. The heat from 
the discharge passing through the 
slots in the diffuser causes gas to be 
driven off from the fiber slot walls. 
This gas mixes into the ionized path 
of the electrical discharge in such a 
way that at the first current zero the 
dynamic current is quenched and nor- 
mal line voltage restored. 

The discharge voltage of the de-ion 
gap is fixed by design at approxi- 
mately one-half the surge strength of 
the high voltage winding. The flash- 
over value of the co-ordinated low 
voltage bushings is made about one- 
half the surge strength of the low 
voltage winding. In case of a very 


severe stroke of lightning the imped- 
ence of the ground at the transformer 
may be sufficient to raise the poten- 
tial of the tank to such a point that 
flashover takes place to the low volt- 
age bushings and part of the surge 
current is discharged through the ser- 
vice ground connection. The low volt- 
age bushings are provided with a se- 
lective neutral gap so that flashover 
always takes place to the grounded 
neutral instead of to the phase leads. 
This prevents the surge current from 
damaging connected apparatus. 


ADVANTAGES OF DE-ION GAPS 

These gaps operate only when a 
surge occurs of sufficient magnitude 
to endanger the transformer. While 
the breakdown voltage of a gap ar- 
rester is about three times that of the 
ordinary lightning arrester for 2,300 
volt systems, there are a number of 
reasons why a high flashover level is 
desirable. Surges due to system over- 
voltages, transients and surges of low 
magnitude which can do no damage 
will not cause gap operations. The 
high flashover values result in large 
natural clearances with small possi- 
bility of leakage currents and radio 
interference. 

The study of transformer service 
records has shown that surge cur- 
rents of relatively high magnitude are 
impressed on distribution transform- 
ers much more often than was sus- 
pected. In unshielded rural areas in 
some cases surge currents of 50,000 
amperes or more may be expected. 
Experimental tests on the latest de- 
sign of ce-ion gaps indicate they can 
successfully discharge currents as 
high as 120,000 amperes. Surge cur- 
rents in excess of 100,000 amperes are 


VOL. XXVI, NO. 7 


THE BULLETIN 


219 


DHT THE HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO Iliuuuiuuuiannsraernanunnsneniroan 


Distribution transformer with de-ion gap for 4,600-volt line 


(one line grounded). 


seldom experienced in service and 
would normally be discharged from 
the high voltage lines through both 
gaps in parallel. It therefore seems 
reasonable that the de-ion gaps as 
manufactured at present are capable 
of discharging the surge current asso- 
ciated with direct strokes of lightning 
on distribution lines. 


The design of the de-ion gap is ad- 
mirably suited for discharging these 
high surge currents. It is fundamen- 
tally an energy by-passing device and 
under conditions of very high current 
surges it is not necessary for the de- 
ion gap to absorb the energy in the 
surge. This is an important consider- 
tion in the case of multiple lightning 
strokes. Due to the are characteristics 
of the de-ion tubes, the voltage across 
the gap during the discharge of high 
surge current is negligible. The al- 
most instantaneous drop in voltage 
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stress across the transformer insula- 
tion as soon as the gap flashes over, 
prevents damage to insulation even 
under a direct stroke of lightning at 
the transformer location. 

In the latest design the resistor has 
been mounted as a separate unit out- 
side the case while the de-ion gap as 
it is not affected by transformer oil 
may be mounted internally or exter- 
nally. The series resistor is provided 
with a shunt protective gap which 
flashes over on large surge currents 
such as those over 10,000 amperes. 
While this eliminates the series re- 
sistor from the power follow circuit it 
has been found that power follow cur- 
rents do not occur after these high 
current surges. 

The de-ion gap is purely a mechan- 
ical device and does not have to be 
hermetically sealed to prevent the en- 
trance of moisture. Moisture does 
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not affect the operation of the gap. 
With each discharge a small erosion 
of the walls of the fiber slots takes 
place depending on the magnitude of 
the power follow current which is lim- 
ited by the series resistor. Even on 
a rural line application where the 
greatest number of gap operations 
would occur the de-ion gap will handle 
thousands of discharges without im- 
pairing its effectiveness. There is no 
progressive deterioration of de-ion 
gaps due to the voltage being contin- 
uously applied. The comparatively 
high flashover value allows the com- 
bination of de-ion gap and trans- 
former to be given the standard 
A.I.E.E. test as a unit insuring: that 
not only the windings but also the gap 
has a high insulation level. 


FUSE OUTAGES 

It is now known that heavy surge 
currents only will blow primary fuses. 
Considerable valuable data regarding 
fuse blowing caused by lightning have 
been accumulated and published in the 
transactions of the American Insti- 
tute of Electrical Engineers of April, 
1938. These data have been collected 
from 41 different operating compan- 
ies representing urban, suburban and 
rural territories. For all types of 
territories it was found that fuse out- 
ages per 100 transformers varied 
from 1.85 to 10.1 being much higher 
in rural districts. Connecting the 
lightning arrester ahead of the fuse 
apparently reduces the number of out- 
ages. One definite conclusion that 
can be drawn from these data is that 
fuse blowing from lightning cannot be 
entirely eliminated without in some 
way eliminating the fuse itself. This 
is just what has been done in the 


completely self-protected transformer, 
as described later. 


OVERLOAD CAPACITY 

It has been recognized that distri- 
bution transformers have considerable 
latent short-time overload capacity. In 
service the conditions established for 
the rating of a transformer seldom 
exist concurrently or continuously nor 
the maximum capacity used for any 
great length of time. Under many 
conditions transformers have a latent 
capacity over and above either rat- 
ings particularly for short time pe- 
riods. This latent capacity depends 
upon the temperature to which the in- 
sulation can be safely exposed and the 
length of time it is exposed. As cop- 
per temperatures rise and fall with 
the ambient temperature it follows 
that the latent capacity is greatest 
when the ambient temperature is low. 


The utilization of this latent over- 
load capacity is desirable for two 
reasons: 


1. Short time overload capacity 
may be needed in emergencies 
due to the failure of some part 
of the distribution system. 

2. Short time overload capacity can 
be used to carry peak loads and 
thus reduce the average size of 
transformer for a given load. 


Users of transformers are interest- 
ed in making use of this latent over- 
load capacity in order to reduce costs 
and improve quality of service, pro- 
vided it can be done safely and eco- 
nomically. This necessitates a prac- 
tical method of operating transform- 
ers up to but not beyond the safe 
limits of temperature for different 
loads and time periods. 
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Obviously the primary fuse is in- 
adequate for this purpose as its ther- 
mal characteristics are entirely difer- 
ent from those of a distribution trans- 
former. The latter will carry heavy 
overloads for short periods of time, 
less heavy overloads for a longer 
period of time, etc., without exceeding 
a given temperature. The fuse link 
blows in a short time at any value of 
current in excess of its rating. If 
the fuse link is chosen small enough 
to protect the transformer against 
overload, the short time overload cap- 
acity of the transformer is sacrificed 
and excessive fuse outages will result. 
If the fuse link is large it will protect 
the transformer against short circuit 
and also allow utilization of the trans- 
former overload capacity, and while 
fewer fuse outages will occur no pro- 
tection is afforded the windings 
against burnouts due to overloads. 
Usually the fusing is a compromise 
between the two extremes. 

However, there has been developed 
an economical means of safely utiliz- 
ing the overload capacity of trans- 
formers. In distribution transform- 
ers this takes the form of a small cir- 
cuit breaker in the secondary wind- 
ing. 

THE SECONDARY CIRCUIT BREAKER 


This circuit breaker uses the same 
mechanism as the Nofuz breakers in 
common use in buildings replacing 
plug fuses. It is mounted inside the 
transformer tank beneath the oil level 
and operated externally by means of 
a bell-crank handle through a packing 
gland. The mechanism is trip free of 
the handle, allowing the breaker to be 
closed against a dead short circuit 
with perfect safety. * 
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A two-pole breaker is used with one 
pole connected in each secondary line 
lead, to provide protection on unbal- 
anced three wire secondary loads. The 
actuating elements are _ bimetallic 
strips, surrounded by the same oil as 
the transformer winding and connect- 
ed in series with the secondary so the 
winding current flows through them. 
Current flowing in a _ transformer 
Winding produces heat which flows 
into the oil where it is carried to the 
tank wall and radiated. This flow of 
heat establishes a difference in tem- 
perature between the winding and oil 
known as the temperature gradient of 
the winding. This same current also 
flows through the bimetallic strips of 
the circuit breaker and increases its 
temperature above that of the oil to 
establish a gradient between the bi- 
metal element and oil. Since these 
two gradients are established by the 
same current and to the same body of 
oil, it is theoretically possible to pro- 
portion the resistance of the bimetal 
and the rate of heat dissipation so 
that the bimetal gradient will be equal 
or proportional to the transformer 
winding gradient. The temperature 
of the bimetal can be made to follow 
the transformer temperature (with 
reasonable accuracy for long periods) 
so on useful overloads it arrives at 
the tripping temperature whenever 
the copper of the winding reaches the 
maximum safe temperature regardless 
of the ambient temperature. However, ~ 
on heavy overloads or short circuits 
the breaker trips immediately which 
is advantageous as the transformer is 
not heated up to its maximum safe 
temperature. The higher the short 
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DIAGRAM OF CONNECTIONS OF COMPLETELY SELF-PROTECTING TRANSFORMER 


circuit current, the faster will be the 
tripping. 


As shown in the illustration, light- 
ning surges entering the transformer 
from the primary or secondary side 
will flash over the de-ion gaps or the 
secondary bushings and will not pass 
through the breaker or protective 
links. These parts are only required 
to carry the charging current of the 
winding. The breaker is insulated 
against surges and co-ordinated with 
the insulation of the transformer 
winding. While the A.I.E.E. ruling 
for coil temperature specifies a maxi- 
mum of 105 deg. cent. for continuous 
loadings, it also recognizes that dis- 
tribution transformers can be operat- 
2d at temperatures in excess of 105 
deg. cent. for considerable periods of 
time without excessive damage. This 
fact is taken into account in design- 
ing the breaker. Engaging each bi- 
metal are two latches with different 
lengths. As the bimetal heats up it 
deflects so that at approximately 100 


deg. cent. in the transformer winding 
the first latch disengages and ener- 
gizes a signal light circuit. The 
breaker does not trip until the second 
latch disengages at a higher tempera- 
ture depending on the load and time. 


THE SIGNAL LIGHT 


The signal light is mounted in the 
transformer tank so that it is visible 
from the outside. Energy for it is 
supplied from a small tertiary wind- 
ing on the main transformer core in 
order to protect it from surges. If it 
were energized from a part or all of 
any of the main windings, surges im- 
pinging upon that winding would take 
the low resistance path through the 
light and burn it out. By having a 
tertiary winding or few turns closely 
coupled with the core and one end 
grounded to the core, surge voltages 
induced in the signal light circuit are 
reduced to a minimum and immunity 
to surges is established. 


The light is controlled by the 
breaker bimetal which is related to 
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the transformer temperature. Its pur- 
pose is to give a warning signal when 
the transformer exceeds the safe con- 
tinuous operating temperature, and 
thus to eliminate actual tripping of 
the breaker on cumulative overloads. 
In this respect it serves as a load- 
indicating device. It also indicates 
an open breaker. After lighting it re- 
mains lit until reset by hand. This 
can be done with the breaker operat- 
ing handle without opening the break- 
er contacts. 


FUSE CO-ORDINATION 

It is important in maintaining con- 
tinuous service to establish a definite 
co-ordination of operation between 
the overcurrent protective devices 
used in customer’s premises, the 
transformer breaker, the internal 
links and primary feeder fuses or 
breakers. It is essential that the 
transformer breaker not trip out for 
any loading or fault in customer’s 
premises even when the transformer 
is loaded and the windings have 
reached the maximum safe operating 
temperature. For instance the trans- 
former breakers should not trip on 
currents which will blow cold 30-am- 
pere plug fuses and 60-ampere cart- 
ridge fuses. These are the largest 
fuses in common use for lighting ser- 
vice and major appliances respectively. 


PROTECTIVE LINKS 


In conjunction with the secondary 
breaker it is also necessary to uSe in- 
ternal protective links in the h.v. 
leads to the windings. The only pur- 
pose of these links is to protect 
against a feeder outage in the case 
of a defect in the transformer wind- 
ings. The breaker cannot perform 
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this function as it is connected in the 
secondary winding. This link uses 
an alloy wire for the fusible element 
which is of high mechanical strength 
and impervious to the action of oil. 
The rupturing capacity of the link is 
co-ordinated with the secondary 
breaker and also operates at suffic- 
iently low current to permit selective 
co-ordination with feeder fuses or line 
breaker relay settings. As the links 
only open on an internal fault requir- 
ing a major repair to the transformer 
it is unnecessary to provide means to 
refill or replace the protective links. 

In conclusion we might summarize 
the distinct advantages built into the 
modern completely self-protected dis- 
tribution transformer which pro- 
vides: 


1. Complete self-protection against 


lightning. 

2. Complete protection against ser- 
vice interruptions from fuse 
outage. 


3. Complete self-protection against 
burnouts from short circuits. 


4. Complete self-protection from 
burnouts from overloads. 


While a transformer with built-in 
protection costs more per kv-a. as first 
cost, it will be found that installation 
and maintenance expenses are greatly 
reduced. Exterior fuse cutouts, fuses 
and lightning arresters are not re- 
quired. Installation costs are less be- 
cause there is less equipment to in- 
stall. Because of overload protection 
based on copper temperature com- 
pletely self-protected transformers 
can be applied less conservatively and 
it is estimated that in half the appli- 
cations the next smaller size of trans- 
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former can safely be used. Mainte- 
nance costs are very much less espe- 
cially in rural districts where fuse 
outage is costly. The indicating light 
is an automatic load indicator which 


eliminates the need for a load survey. 
To the electrical utility these modern 
developments in distribution trans- 
formers show definite savings both in 
investment and upkeep. 
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Fluorescence in Ultra- Violet 
Light 


A New Electrical Tool for the Farmer 
By Dr. Julius Grant, F.1.C. 


HE applications of electricity 

to the farm are in no way re- 
stricted to its use as a source 

of power for machinery. The 
purpose of this article is, in fact, to 
draw attention to a novel and useful 
piece of equipment which owes its use 
in connection with farm problems 
entirely to the advent of electricity. 
The equipment is a new type of 
ultra-violet lamp, similar to that used 
for “sun-bathing’’. It is electrically- 
GperaALed) «1 rOM=1d0c Of cc. pang. Can 
be constructed in a portable and self- 
contained form. The use of the lamp 
is not to provide crops with sun-baths 
in inclement weather, although this is 
not outside the bounds of possibility. 
Its particular use depends rather on 
the fact that many substances, includ- 
ing soil, plants, and the many other 
materials associated with agriculture, 
emit a characteristic glow when ex- 
posed to a powerful beam of such 
radiations. This glow is termed 
‘fluorescence’, and its colour and in- 
tensity vary according to the nature, 
and to some extent the amount, of the 


particular substances under examina- 
tion; it will be appreciated, there- 
fore, that under suitable conditions it 
may serve as a useful tool for the in- 
vestigation of plant and soil problems. 

Lamps which provide the type of 
ultra-violet light most suitable for 
fluorescence work, with more inten- 
sity and more dependability than the 
sun, are now obtainable at a relatively 
small cost, and as they can be oper- 
ated electrically, without special ex- 
perience, the value of the method is 
enhanced considerably. The source 
of radiations is usually a mercury 
vapour lamp, and although other 
types of lamp also exist, they are of 
less importance from the _ present 
viewpoint. Mention should, how- 
ever, be made of a lamp which looks 
like an ordinary electric light bulb 
and fits into an ordinary socket. 
When connected to acc. mains 
through a choke and resistance sys- 
tem it produces radiations containing 
a high proportion of ultra-violet light. 

Sunlight contains ultra-violet light 
and, as might be expected, attempts 
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have been made to utilize this for 
fluorescence tests by removing the 
other interfering radiations by means 
of filters. Apparatus based on this 
principle, however, gives only moder- 
ate results even under the best condi- 
tions and, of course, it is as unre- 
liable as sunshine itself. 


Discharge lamps are _ usually 
mounted in a cabinet, but portable 
models are available for use when it 
is not convenient to bring the sample 
to the lamp. 

These lamps emit a large propor- 
tion of an intense blue (i.e. visible) 
light which must be eliminated by 
passing the radiations through an 
absorbing filter. Of the many ma- 
terlals suggested for this purpose, 
none has surpassed for combined con- 
venience and efficiency the so-called 
“Wood’s” glass. This glass, which is 
named after its inventor, contains a 
proportion of nickel oxide; it is dark 
blue and almost opaque in appear- 
ance, and it allows the passage of the 
ultra-violet radiations responsible for 
fluorescence effects, the visible and 
other radiations being absorbed. 
Since the radiations transmitted can- 
not be seen by the human eye, they 
are sometimes known as “black 
light”. These filters play an impor- 
tant part in the method, because if 
the object is illuminated by visible 
light, the fluorescence cannot be seen. 
Many common objects around us, for 
example, are fluorescing under the 
action of the ultra-violet light from 
the sun, but we cannot see this hap- 
pening because the visible light also 
present in the sun masks the fluor- 
escence. For this reason too, the test 
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is best made in a dark room, or in a 
shrouded space. 

The applications of this novel 
method of investigation to the farm 
fall into three main categories. The 
first includes its use as an aid to the 
control of farm operations; the se- 
cond refers to the checking of the 
quality of what might be termed the 
raw materials of the farm (e.g., 
seeds, manures, etc.); whilst, in the 
third, the fluorescence is used as a 
means of differentiating varieties or 
grades of plants, seeds, etc., which 
might otherwise be difficult to dis- 
tinguish. 

A good example of the first type of 
application is concerned with the uni- 
formity of distribution of a fertilizer 
or manure. In this case a small quan- 
tity of a highly-fluorescent substance 
is first mixed well with the fertilizer. 
The fertilizer is then applied to the 
soil in the usual way, samples of the 
treated soil being taken eventually 
from various parts of the field and 
examined in the filtered ultra-violet 
light. If the fluorescent specks are 
distributed uniformly in the soil, then 
it may be assumed that the same ap- 
plies to the fertilizer. Anthracene 
has been found very suitable for the 
purpose, and in this case it is seen in 
ultra-violet light as pin-points of blue 
light on an almost black background 
of soil. 


Examples of applications in the 
second category are very numerous, 
and here again fertilizers and man- 
ures provide good examples. Thus, a 
bulk sample representing a delivery 
may be compared with the standard 
on which the consignment was pur- 
chased; or, if the latter is not avail- 
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able, with a previous satisfactory de- 
livery. Since many fertilizers and 
manures (and especially those pre- 
pared artificially) fluoresce character- 
istically, differences in composition 
which might provide the basis of a 
complaint regarding quality may be 
revealed. Most phosphatic fertilizers, 
for example, fluoresce to a greater or 
less extent; superphosphates appear 
usually, dull violet in colour; whilst 
particles of bone meal may be picked 
out at once by their light blue fluor- 
escence. Here again the test will al- 
so indicate both the degree of uni- 
formity of mixtures and the fineness 
to which they are ground. 

Some of the most striking achieve- 
ments of this type of application 
have, however, been in connection 
with mixtures of seeds. The differen- 
tiation of seeds as such is dealt with 
further below, under the heading of 
applications of the third category 
and, at the moment, we are concerned 
mainly with mixtures of seeds, e.g., 
as used for poultry-foods, etc. The 
present writer has examined a large 
number of these, with some very in- 
teresting results. The most striking 
effects were obtained with fine-cut 
wheat, barley groats, broad-bran and 
maize meal, which had a vivid white 
or blue-white fluorescence. Ground 
oats, however, were brown in colour, 
and Dutch blue peas were dull purple 
with vivid blue-white or _ yellow 
patches. Limestone grit, charcoal 
and oyster shell were non-fluorescent. 
They, therefore, appeared black under 
the lamp, and the amounts present 
could be estimated with ease by 
reason of the sharp comparison with 
the fluorescent ingredients of the mix. 


Tares presented a striking golden 
colour which was so vivid as to ren- 
der their identification possible when 
10 per cent or less was present in 
the crushed state in a poultry mix. 
Maples were similar, although more 
yellow. The quantity of nux vomica 
added to cattle-cakes as a purgative 
must be controlled carefully on ac- 
count of the alkaloids present, and 
here again inspection in ultra-violet 
light has proved of value, as it shows 
not only the amount present, but also 
whether it is distributed uniformly. 


We may now deal with the third 


type of application of the method; 


one of the most interesting of these 
is known as filter-paper analysis. 
This particular application is based 
on the fact that when the seeds of 
certain plants germinate, the rootlets 
exude a substance which either by 
itself, or in combination with absorb- 
ent paper, is fluorescent. The mech- 
anism behind this process is not fully 
understood, but nevertheless, since 
closely-related members of the same 
family behave differently in this re- 
spect, one has simple means of carry- 
ing out what might otherwise be a 
very tricky differentiation. Probably 
the best example is concerned with 
the perennial rye grass (Lolium per- 
enne, L.) and Italian rye grass 
(Lolium multiflorum Lam.). If the 


terminal awns of the latter are pres- 


ent, differentiation is not difficult, and 
the aid of ultra-violet light is un- 
necessary. If, however, the seeds 
have been machine-dressed the awns 
are removed. The method then 
adopted is to allow batches of the 
seeds to germinate in a warm moist 
atmosphere on a sheet of a good 
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grade of white absorbent paper. The 
roots develop after four to six days, 
and on examination of the papers 
under the lamp, a blue fluorescence is 
seen surrounding the portions of the 
paper in contact with the rootlets of 
the false perennials, whilst those of 
the true perennials show nothing. 
Other similar instances are on rec- 
ord, and the method appears to be 
capable of wide applications; work on 
oats has, in fact, already been car- 
ried out. 

The fact that markings on solid 
surfaces which are invisible to the 
unaided eye may often be revealed by 
ultra-violet light, has been used to 
detect signs of incipient mouldiness 
or attack by other organisms on the 
surface of seeds. The method is 
therefore of value when seeds are be- 
ing sorted individually, although, of 
course, its application is limited to 
those types of defect which happen 
either to produce fluorescent products, 
or else to affect the surface of the 
seed so as to modify its natural 
fluorescence. In this way the pres- 
ence of bacteria and fungi on seeds of 
Phaseolus vulgaris taken from store 
or on tobacco have been demonstrated. 
Similarly, the normal fluorescence of 
peas is replaced by black or bright- 
yellow spots as the result of storage 
under damp conditions. 

Some better known applications re- 
fer to the examination of eggs. The 
normal fluorescence of an egg-shell 
is red to purple, but it has been 
shown that as the egg ages this 
changes in many cases to blue, and 
then to colourless. Under certain 
conditions, therefore, it is possible to 
use this change as a means of esti- 
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mating the age of eggs, although the 
indications must be interpreted with 
caution where eggs of unknown 
origin are concerned, because the 
rate of change varies somewhat ac- 
cording to the breed of fowl. It is, 
however, very unlikely that an egg 
which has a red fluorescence would 
be more than one week old; or, what 
is more important, that a colourless 
egg could be considered as “new 
laid”. An isolated dark patch seen on 
observing the shell in ultra-violet 
light is an indication that a “mark 
of origin” has been removed, and so 
far as the writer’s experience goes, 
no method of removing these marks 
fails to produce this tell-tale evi- 
dence. Under certain circumstances 
a scoured egg may be recognized 
from the patchy fluorescence of the 
shell. Promising results have been 
obtained in the detection of eggs 
which have been preserved in water- 
glass, by staining the shell with a 
dyestuff which produces a fluorescent 
effect with the alkali left behind in 
the pores of the shell by the preserv- 
ing-agent. Attempts to estimate the 
age of an egg from the fluorescence 
of its contents have not been alto- 
gether successful, and indeed the use- 
fulness of any such method is greatly 
diminished if the egg has to be bro- 
ken in order to apply the test. 


A reference should be made, in con- 
clusion, to a recent development 
which, even if it cannot be applied by 
an untrained operator, offers wide 
scope in certain branches of agri- 
cultural research. This is known as 
fluorescence microscopy, and it is 
based on the fact that if a specimen 
(for example, a cross-section of a 
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seed), is examined under the -micro- 
scope with filtered ultra-violet light 
as the source of illumination instead 
of visible daylight or lamplight, many 
structures which are normally invis- 
ible or difficult to see are revealed by 
their fluorescence. This applies par- 
ticularly to structures containing 
starch or oils. Furthermore, the speci- 
men may be stained with substances 
which impart fluorescence to certain 
of the structures, and in this way the 
range of the method is widened con- 
siderably. Developments such as these 
place a powerful weapon in the hands 
of the plant investigator, and one 
which, in the long run, must serve in 
the general interests of practical 
agriculture. — Rural Electrification 
and EHlectro-Farming. 
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Quarterly Bulletin of the 
Electrical Inspection 
Department 


The Quarterly Bulletin of the Elec- 
trical Inspection Department of the 
Hydro-Electric Power Commission of 
Ontario has been issued recently and 
sent to all electrical contractors, 
jobbers and interested manufactur- 
ers. Though intended for quarterly 
publication, should occasion demand 
there may be special intermediate is- 


sues. The purpose of the Quarterly 
Bulletin is to advise electrical con- 
tractors and manufacturers’ of 
changes in the electrical code and to 
interpret rules which the Chief Elec- 
trical Inspector considers to be of in- 
sufficient importance to require an 
official interpretation through the 
C.E.S.A. Copies may be obtained by 
application to the Electrical Inspec- 
tion Department. 


SFO 


LAID: 


An egg on the electric stove in the 
Public Utilities Building in Blenheim, 
Ont. Several days ago a pigeon was 
found sitting at the entrance to the 
Public Utilities Building by an em- 
ployee who took it inside. It was 
quite tame and, after being fed hop- 
ped over to an electric stove and laid 
an egg. After it had abandoned the 
egg, the bird was allowed its free- 
dom. A day or so later, it returned. 
It sat in front of the office until the 
door was opened, then flew in, lighted 
on the stove and deposited another 
egg. Now employees of the Blenheim 
Public Utilities are trying to convince 
sceptical listeners that the bird 


thought the electric stove would make 
a good incubator. 
—Toronto Saturday Night. 
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NEW BUSINESS 


By M. J. McHenry, Director of Sales Promotion, 
H. E. P. C. of Ontario 


When delivering his address, Mr. 
McHenry illustrated it with lantern 
slides. Those slides are of such a 
nature that they cannot be reproduced 
satisfactorily here and therefore have 
been omitted. All of the information 
shown on the slides is contained in 
the address excepting of those illus- 
trating exhibits and forms of adver- 
tising which have appeared elsewhere. 
—Editor. 


N behalf of the Sales Pro- 
motion Department of the 
Hydro-Electric Power Com- 
mission, let me _ express 
keen appreciation for the interest and 
the co-operation which we have re- 
ceived this year from the various mu- 
nicipal systems throughout Ontario. 
In most cases we have been given a 
very hearty reception. There has been 
a great deal of interest displayed in 
what we had to suggest, and such 
interest has usually resulted in splen- 


Address delivered to the Ontario Municipal 
Electric Association and the Association of Munic- 
ipal Electrical Utilities at Ottawa, July 5, 1939. 
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did co-operative work. We appreciate 
this, and we hope that as time goes 
on the municipal Hydro-Electric sys- 
tems of the Province will be working 
with us a hundred percent. _ = 

May I first remind you of some of 
the projects which we had in mind 
for the promotion of new business. 
Primarily, the Commission’s interest 
in sales promotion work is to build 
Hydro, increase the load of the On- 
tario system, and to increase the loads 
and the revenues of the various mu- 
nicipal systems and rural power dis- 
tricts. But there are other features 
of sales promotion work which may 
have been lost sight of in trying to 
build load. Some of these principles 
we are trying to incorporate in our 
program and many of them have been 
incorporated with a high degree of 
success. 

One of these ideas is the question 
of building good-will — public rela- 
tions, if you please. The problem of 
public relations is an important one 
to any utility, no matter whether it 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain tre co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


be electric, water works, gas, or any 
other form of.public supply, and the 
questions of sales promotion and pub- 
lic relations go hand in hand. 

Consequently, a great deal of our 
advertising has been directed toward 
telling the story of Hydro to the 
people of Ontario, and advising of the 
services that Hydro can render and 
does render, in order to establish the 
highest possible degree of good rela- 
tionship between our consumers and 
the utilities. 

Then, of course, another feature of 
the program has been to acquaint the 
public with the advantage of the use 
of electricity, and the many ways that 
it can be used economically; to stimu- 
late the public purchase and use of 
electricity. By many ways, the elec- 
tric industry itself has been encour- 
aged to greater effort, through co- 


outlined an advertising program. I 
would like to give you a brief picture 
of what has been accomplished in con- 
nection with advertising. In order to 
bring this to your mind in the simpl- 
est and quickest possible way, we will 
use lantern slides. The first slide has 
reference to the Institutional Adver- 
tising campaign. To carry out this 
form of advertising, and to contact 
as many people as possible, particu- 
larly people in an executive capacity 
in business and industry generally, we 
have so far this year conveyed, 
through the media of the various 
papers shown (Gold, Monetary Times, 
Financial Post, Northern Miner, etc.) 
a total of 666,224 messages. 


The term “messages” is a compar- 
ative figure obtained from the circu- 
lation of these papers, multiplied by 
the number of advertisements that 
have been placed. 

The result has been a steady bom- 
bardment of the public with this in- 
stitutional advertising. 

Two typical advertisements having 
been used in this campaign are 
shown. There was a series referring 
to the various industries throughout 
the Province. The first one shown 
refers to the agricultural industry, 
and the other refers to the research 
and development work of the electrical 
industry. 

Other industries, such as the steel 
industry, the automobile industry, 
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and the textile industry were discuss- our promotion field men. It has been 


ed, pointing out in all of this advertis- 
ing the large part and the important 
part which Hydro plays in connection 
with all these major industries. 


The other form of institutional ad- 
vertising has been the radio program 
which was broadcast for thirteen 
weeks during the late winter and 
early spring. This present slide shows 
that we have broadcast across the 
Province of Ontario to over 635,000 
listeners every week for thirteen 
weeks. 

No claim is made that all the 
635,000 listened. We do not know how 
many listened, but we do know that 
this was the coverage of the various 
radio stations which were used. From 
some of the letters which we have 
received, from listeners, we have a 
general feeling that the program was 
reasonably well heard and that it was 
appreciated. 

In that respect, while we have had 
a number of letters from consumers 
and listeners, generally, we have not 
received any suggestions, or any com- 
ments from any municipality that I 
ean recall at the moment. We would 
very much like to have, in the course 
of the next month, comments from 
the various municipal systems with 
reference to radio programs, so that 
we may be guided in establishing the 
continuing programs which will oper- 
ate for thirteen weeks, commencing 
the end of September. 

Now, let us touch on another phase 
of advertising work, the range cam- 
paign. I think everybody has been 
acquainted with the range campaign 
that was put before you at the Feb- 
ruary Convention, and that has been 
carried forward since that time by 
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very interesting indeed, to find the 
number of municipalities who have 
taken up active work in the sale of 
ranges and they have been responsible 
for a decided increase this year in 
the total number of ranges sold. 


The next slide shows that for the 
first seven months of the 1937-38 fis- 
cal year, i.e., from November 1st to 
May 31st, we had 4,591 ranges re- 
ported as installed. This year, 1938- 
39, there were 5,260 ranges reported 
installed, an increase of 459 ranges, 
or approximately 15 percent. 


The 4,591 ranges in 1937-88 repre- 
sented 45 percent of the total ranges 
installed in that year. 

It is only fair to assume that the 
same condition will obtain this year, 
and accordingly, we should have ap- 
proximately 11,700 ranges installed 
this year, or close to 12,000 ranges. 
This is an increase of approximately 
20 percent for the year. 

I think we can very safely say from 
those figures that effective work is 
being done by the whole industry, and 
particularly by the municipalities who 
have entered into this range cam- 
paign. Likewise the work which is 
being done in the rural power dis- 
tricts is having an effect and is pro- 
ducing results. 

In connection with the range cam- 
paign, there are a few figures which 
will be interesting to the municipal 
systems. They relate to the financing 
of electric ranges. 

At the present time, our reports 
show 78 municipal systems who are 
financing ranges. Of this number, 33 
are financing ranges for dealers in 
their municipalities, as well as for 
themselves. 
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The maximum term period that is 
being used is three years, and the 
average rate or interest charge is 4 
percent. 

In this connection, the financing 
charge runs all the way from 2% 
percent in one municipality, up to 
6 percent in another municipality. We 
believe that it would be a very splen- 
did idea if we could arrange to have 
the various municipalities working on 
a similar financing rate. It is not a 
serious situation that they are not, 
but it would be to the advantage of 
all concerned if we could use the same 
financing rate. We suggest 4 percent. 

Of these 78 municipalities, 71 are 
also allowing or making provision for 
three-wire range wiring, free of 
charge. That is, they are assuming 
the cost of three-wire service to the 
service box, and 20 are assuming the 
cost of range wiring only, that 1s, 
from service box to the range. 

Of those who are paying the cost 
of the three-wire wiring, 16 only are 
financing the cost of the wiring. 

It is felt that it would be an 
advantage for any municipality that 
is financing the sale of ranges and 
who is supplying the wiring without 
charge—the financing of wiring is 
unnecessary, but where it is not being 
financed, it would be an advantage 
to at least finance it along with the 
range itself. 


Also, 18 municipalities are making 
some allowance for used ranges, of a 
type other than electric, that are 
taken out and replaced by new electric 
ranges with added load to the system. 


In a good many sections of the 
country where we have very active 
gas competition, it is almost essential 
that some allowance be made for 


used ranges, in order to compete with 
the gas companies in such locations, 
and I believe that more of our mu- 
nicipal systems should give serious 
consideration to this feature. 


A great deal of active co-operation 
has been engendered with the dealers 
and their organizations in various 
municipalities, and this is indeed very 
encouraging. 

As many of you know, in many 
places, the dealers have been some- 
what antagonistic to Hydro operation 
of merchandising systems, but we find 
in a great many localities, through 
the media of range campaigns, the 
financing of dealer sales, the Demon- 
stration Week activities, and other 
activities of a similar nature, a high 
degree of co-operation between the 
municipal system and the dealer has 
been inaugurated. Let us hope that 


it will be self-continuing and bene- 


ficial. 

May we look for a moment at the 
high light of our spring activity— 
Electric Demonstration Week. Elec- 
tric Demonstration Week was taken 
up by quite a number of municipali- 
ties, and in most cases has been 
successful. 

Electric Demonstration Week has 
produced three main results. Jn the 
first place, we are definitely assured 
that public-consciousness was awak- 
ened, and that it has had an effect, 
a very decided and favourable effect 
on the sale of electrical appliances. 

Another thing that has been accom- 
plished through Electric Demonstra- 
tion Week has been the encourage- 
ment and stimulation of the electrical 
trade. 

During the last month or six weeks 
in discussing with dealers here and 
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there throughout the Province their 
reaction to Electric Demonstration 
Week, they have been more or less 
satisfied with it. They have felt that 
it has been a worthwhile effort and 
that it has reacted both to their own 
interest and to the interest of the 
utility. 

This campaign has laid the founda- 
tion for further co-operation with 
dealer organizations, giving us the 
opportunity to help the electrical deal- 
ers to do a better job than they are 
doing at the present time, and to 
educate them in many ways. 

Possibly we have too much lost 
sight of the fact that the electrical 
dealer or the merchant who is selling 
electrical appliances throughout the 
Province is, in essence a salesman for 
the Hydro-Electric system, because 
any electrical appliance which he sells 
consumes electric power and provides 
additional revenue to the Hydro sys- 
tem in that community. So we can- 
not overlook the fact that any bona 
fide dealer of electrical equipment is 
essentially a salesman of our power. 
If we can do anything at all to im- 
prove his position, to encourage him 
to sell more equipment and to help 
him to sell more equipment, then we 
are aiding our own business as well. 

May we have the first slide in con- 
nection with Electric Demonstration 
Week. I do not think this needs any 
comment. These are some of the pro- 
motional pieces used in connection 
with this Week, and you are all 
familiar with them. 

Our next slide gives an indication 
of the advertising placed by the Com- 
mission during Electric Demonstra- 
tion Week in the daily papers listed. 
As indicated at the bottom, through 
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the media listed there were delivered 
to the people of the Province over 
5,000,000 messages. I think you will 
appreciate that the appearance in all 
of the daily papers in the Province 
of these 5,000,000 messages must 
have had some effect. 


The next slide is just a view of the 
display floor at the National Electric 
Show held at the Maple Leaf Gardens 
in Toronto. The first one of the 
Demonstration Week series opened in 
Toronto and I am happy to say to you 
that the Show in many ways was suc- 
cessful. It has already been suggested 
and recommended in several quarters 
that it be repeated next year. Further 
the Show actually operated within its 
receipts, so we were able to return a 
dividend to all the subscribers of ap- 
proximately 2 percent. I think that 
was a rather good effort for the first 
attempt. 

The total attendance at that Show 
was approximately 20,000 people. If 
there had been any more we could not 
have accommodated them acceptably. 
Much interest was displayed there 
and we believe it has had a decided 
effect in Toronto and also in the 
Province. 

One of the things that has come 
from the Electric Demonstration 
Week activity is that in many local- 
ities. there are now dealer organiza- 
tions working with the Hydro-Elec- 
tric systems, instead of pulling apart. 
If these can be maintained and car- 
ried forward, we are sure that the 
result will be satisfactory to all con- 
cerned. 

There are a few points in connec- 
tion with the rural campaign which 
I would just like to mention. Possibly 
the municipal men who are commis- 
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sioners and managers of municipal 
systems are not so keenly interested 
in the rural power districts as we are, 
but I believe there are two reasons 
why they should be interested in this 
operation which is being carried for- 
ward by us in the rural districts. 


In the first place, the more load we 
can produce in the rural power dis- 
tricts, the better the reaction with 
regard to the municipal system itself. 
If the rural power district can be 
made to operate with a high satura- 
tion, a good load, and on a very econ- 
omical basis, it is bound to have a 
reaction on the total cost for the 
municipal systems. 


In addition to that, we have found 
since our travel coach has gone into 
operation in the field that we are able 
to combine promotion work in the 
rural power district with promotion 
work in a great many of the smaller 
municipalities. It has been very en- 
couraging to find we can tie them to- 
gether in the field and advertise to 
both the local municipal system and 
the rural power district at one and 
the same time. 

In the rural campaign, the first 
slide gives you an indication of the 
advertising which has been used. 
Good use has been made of the farm 
magazines (Farmers’ Advocate, Fam- 
ily Herald and Weekly Star, Canadian 
Countryman and Ontario Milk Pro- 
ducer). So far we have sent to the 
farmers of Ontario a total number of 
messages amounting to approximately 
two and a half million. 

This advertising has been one of 
the most effective campaigns we have 
had. Considerable and _ favourable 
comment from farmers all over the 
Province has been received. In addi- 


tion, many of our rural merchants tell 
us that the farmers are remarking to 
them when they talk about some par- 
ticular piece of equipment that they 
saw it advertised by Hydro in some 
farm magazine. So the farmer is 
reading this advertising, and we are 
sure it is having a beneficial effect. 


Next is shown a sample of the 
advertising which is being’ used. 
Please note that we are making an 
appeal to the farmer based on the 
economy in the use of electricity on 
the farm. We indicate the various 
operations, and give the farmer some 
information of the low cost under 
which the operations illustrated can 
be carried out. This seems to be an 
effective way of sending our message 
to the rural areas, and, judging from 
the replies we have had, it would seem 
that we are on the right track. 

Tihe next slide illustrates two typi- 
cal farm advertisements which have 
been used. One deals with refrigera- 
tion and milk cooling, and the other 
with electric cooking. 

In the next slide is shown two 
pages of a new farm publication 
which is being produced at present, 
and will shortly be distributed. This 
publication was made up particularly 
for the benefit of the farmer, and will 
help to tell him the story of the use 
of electricity on the farm, to supply 
information on how it can be used 
to best advantage, and at low cost. It 
will also contain wiring information 
and suggestions as to the best method 
of procedure in acquiring the services 
of Hydro. 

Our rural coach started out in 
February and March. The weather 
and road conditions were such that it 
was not possible to start with a regu- 
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lar program throughout the rural 
power districts, so we confined its 
operation for those two months to dis- 
play work in many municipalities 
throughout the Province, obtaining 
very excellent results. 


During that time we covered four- 
teen towns and cities and approxi- 
mately 7,500 people visited the coach. 

During April, May and June, the 
coach has been on a regular schedule 
throughout the western part of the 
Province, and has covered a total of 
29 rural power districts, with 47 
demonstrations held. The total at- 
tendance has been approximately 13,- 
000 composed of people both from the 
smaller towns where it has been lo- 
cated, and from the rural power 
districts. 

Next we turn to another phase of 
our activity, namely industrial and 
commercial applications. This is a 
rather difficult type of work to carry 
out, and progress is slower. Two ideas 
have been kept in mind, first, to assist 
the municipal Hydro systems to main- 
tain their present loads and to obtain 
new loads from all industrial and 
commercial customers, second, to es- 
tablish a closer contact between 
Hydro and industry, by providing for 
a systematic contact and aggressive 
selling of all uses of utility service to 
commercial and industrial customers, 
and by continually bringing to the at- 
tention of industrial and commercial 
customers new or improved electrical 
equipment or new methods of manu- 
facture involving increased use of 
electricity. 

The industrial and commercial sec- 
tion has been actively engaged on in- 
dustrial work since the close of the 
Electric Demonstration Week cam- 
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paign, about the end of May. During 
this short time our field men have 
contacted various industrial and com- 
mercial plants, and the favourable re- 
ception received indicates that there 
is a very definite need for the service 
which this section can give. Several 
of these calls have already resulted 
in additional electrical equipment 
being installed. 7 


Special attention is being given to 
electric melting of gray iron in the 
various foundries throughout the 
Province, and to atmosphere control- 
led annealling furnaces. We are now 
dealing with a proposition which if it 
can be carried forward, will mean a 
load of approximately 1,000 kilowatts 
using this type of equipment. 


Our commercial advertising pro- 
gram has been largely directed 
at commercial institutions, stressing 
commercial cooking, air conditioning 
and lighting. 

On the next slide is shown the 
media which we have used in this ad- 
vertising campaign. The total num- 
ber of messages which have been sent _ 
out through the media of these maga- 
zines has been approximately 200,000. 

Along with these we have used a 
certain number of industrial maga- 
zines illustrated on the next slide, giv- 
ing a total of approximately 155,000 
messages to industry. 

Next are shown two samples of the 
advertising used. One dealing with 
electric heat, and the other a tie-in 
with the engineering professions in 
order to stimulate greater interest in 
Hydro. 

Our industrial engineers are now 
contacting the various Hydro systems 
throughout the Province, and we de- 
sire to be as helpful as we can to 
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every municipality in dealing with in- 
dustry. If you have any power prob- 
lems that we can help you to solve, 
we will be very glad to co-operate. We 
also hope that you will assist us in 
getting in contact with the industrial 
users to whom we may be able to 
point out additional and improved 
uses of electricity. 

So far this year, we have not 
stressed flat rate water heaters. Pos- 
sibly the remarks which Dr. Hogg 


made last evening indicate a reason 


why we have not been pressing water 
heaters. The water heater campaign 
has gone ahead so far by its own 
momentum, but we are now develop- 
ing a new bulletin devoted to water 
heating problems. 

The next slide indicates some of the 
advertising that will appear in that 
bulletin, for your use. This bulletin 
follows along the same lines as the 
range campaign bulletin with sample 
advertising and cuts provided for the 
use of individual municipal systems 
in their local advertising. 

Much of this advertising has been 
put forward with a very personal 
appeal in respect to the necessity for 
hot water. 

Incorporated in this new campaign 
are a couple of new and optional 
items. There has been in many local- 
ities difficulty resulting from the use 
of iron tanks which are comparatively 
short lived. So we are bringing out 
in this campaign optional items with 
respect to non-ferrous tanks. 

Arrangements have been made 
whereby the non-ferrous tanks may 
be obtained, and we are suggesting in 
our bulletin two or three ways by 
which the sale of these tanks can be 
handled. We believe there should be 


quite a number of people throughout 
the Province who will be glad to have 
the iron tanks replaced with a non- 
ferrous tank. 

In this bulletin, we are also illus- 
trating other advertising material 
supplied on request, for your use. 

This slide shows a floor display 
similar to the range floor display. We 
suggest that this floor display which 
stands about 48 inches high be used 
on the floor of your Hydro shop or 
office, standing beside a sample water 
heater and tank installation. 

Supplementing the floor display is 
a small mailing piece which can be 
supplied in reasonable quantities to 
all the municipal systems to mail with 
letters or hand to Hydro shop cus- 
tomers. 

Further, there is a smaller display 
card for use on counters, cashiers’ 
cages and similar locations, calling at- 
tention to the Hydro flat rate water 
heater. 

These pieces will, I expect, be ready 
in the course of the next several 
weeks, and we hope that the munic- 
ipal systems will be glad to undertake 
added efforts in respect to hot water 
heaters. 


We now come to a rather interest- 
ing phase of promotion work, com- 
mercial! lighting. The indications are 
that commercial lighting is one of the 
very outstanding means by which we 
can increase the sale of power, give 
an added service to our consumers 
and add profitable revenue to the 
municipal systems. 

As you are aware, work in connec- 
tion with commercial lighting has 
been carried on by the Commission 
for one year. It was started about 
the first of June last year, and was 
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incorporated in the Sales Promotion 
Department in the late fall. Some of 
the results obtained in this work so 
far will be of interest. 


In one year, commercial lighting 
surveys have been carried out in 50 
municipalities. In 15 of these actual 
demonstrations have been installed in 
stores. The total number of individual 
demonstrations, however, has _ been 
eighty-one. 

Following these surveys, we have 
issued to commercial customers 
throughout the Province 496 recom- 
mending reports. In addition, we have 
issued 125 reports on requests coming 
in unsolicited, making a total number 
of reports and recommendations on 
improved lighting of 621. The final 
total load on these reports was 4,255 
kilowatts. The original load was 1,350 
kilowatts and the resultant increase 
2,905 kilowatts. 

The revenue from such increase in 
load is estimated at an amount of 
$103,000 based on an average rate of 
1.7 cents per kw-hr. and 100 percent 
completion of the recommendations 
submitted. I have shown that the cost 
of carrying on this work was ai the 
rate of $25,000 per annum. 

But, I would like to point out that 
this was for only six months of the 
year. It was an introductory period, 
the establishment of a process of do- 
ing something. Only in the last few 
months has it actually gotten under 
way productively. 

An interesting item is that we are 
now prepared at approximately the 
same cost per year, to handle prob- 
ably three times as many reports as 
are indicated here, resulting in ap- 
proximately three times the increase 
in power for the same cost. 
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That is why this commercial light- 
ing activity appears to be a very suc- 
cessful one. I sincerely hope every 
municipal system will become inter- 
ested in having surveys conducted and 
in following this work in their own 
municipality. It is the quickest way 
to increase revenue. 

To indicate to you what some of 
the consumers throughout the Pro- 
vince think of this service, I would 
like to read two letters which we have 
received. The first is from a haber- 
dashery shop and men’s clothing 
store, written to the Sales Promotion 
Department as follows: 


“We have intended for the last 
few weeks to express our thanks 
for the assistance your Department 
gave us in the installation of our 
new lighting system. 

“One of the important items we 
have found with the new lights is 
the complete absence of any eye 
strain. Formerly, when the old style 
lights were on for any length of 
time, our eyes got quite tired, but 
now the store is brilliant with light, 
but you really have to look up at 
the lights to realize that light is 
coming from them. 

“We have had very many com- 
ments from customers on how 
bright the merchandise looks. You 
will realize what a compliment this 
is when this is said about men’s 
wear. Cloth, we imagine, is about 
one of the hardest things to see 
under artificial light. 

“In short, we feel the new light- 
ing system is the best improvement 
we have ever made in our store, and 
one of the least expensive for the 
value we are receiving.” 

The last sentence brings out the 
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average consumer reaction to this 
commercial lighting endeavour—‘‘One 
of the best improvements made in the 
store, and one of the least expensive 
for the value we are receiving”’. 

Here is another letter from the 
School Board of a municipality in 
Western Ontario: 

“T have been instructed to ex- 
press to you the sincere apprecia- 
tion of the Kingsville Public School 
Board for the wiring and lighting 
plans and specifications prepared by 
you for the installation of lights in 
the senior school. 

“In calling for the tenders for 
the installation of these lights, al- 
though an attempt was made- to 
have your recommendations altered, 
the Board insisted that the plans 
submitted by you be followed with- 
out variation. Since the wiring is 
completed and most of the lights 
installed, the excellence of the re- 
sults attained clearly proves... the 
wisdom of following your recom- 
mendations. 

“Permit me to again express our 
gratitude to you for so guiding us 
in this matter that the results have 
proved eminently satisfactory.” 


We have been so encouraged by the 
receipt of these and similar letters 
that we feel that here is a very valu- 
able means of doing several things— 
increasing load, increasing revenue, 
increasing good will, and rendering a 
service to the community, as well as 


to the various: merchants in that 
community. 
During the last several months, 


considerable advertising has been pre- 
sented in the daily papers of Ontario 
covering Hydro lamps. Through the 
media of.the daily papers we have 


endeavoured. to. advertise to the public 
the value of a lamp developed for the 
particular needs of Ontario. Close to 
6,000,000 individual messages -have 
been .placed before the people of 
Ontario during this period. 

In. addition, some municipal sys- 
tems. have also advertised Hydro 
lamps locally, but the volume of this 
local advertising has - been indeed 
meagre. May I suggest to you. the 
value of increased presentation to the 
public of the story of Hydro lamps? 

Many municipalities are not now 
attempting to merchandise the Hydro 
lamps, but there is no reason why any 
municipality cannot sell Hydro lamps, 
even if they have no Hydro shop. It 
is not a difficult proposition, nor is 
it necessary to maintain either a 
costly or an expensive staff. Yet the 
people in your community can be 
served exceptionally well by providing 


them with the availability of the 


Hydro lamp. which has been designed 
and built for their best and economic 
service. I would like to leave that 
thought with you for further consid- 
eration, and I hope that many systems 
will undertake to extend the sale of 
Hydro lamps. 

So far, there has been little activity 
in connection with home lighting. 
This is a rather difficult type of cam- 
paign to undertake, and it will require 
the very sincere co-operation of the 


municipal systems to attain any suc- 


cess. In its usual form of operation 
in the past, the costs of operation 
have been very high in proportion to 
the results obtained. 

Recently, we have had the oppor- 
tunity of seeing a campaign which is 
under way in the country to the 
south of us. We beheve that the 
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municipalities of Ontario could carry 
this on at low cost and yet in a very 
productive way. It is a home light 
conditioning program, and it does not 
necessarily necessitate home canvass- 
ers, although these could be used to 
advantage, but it does provide a 
means by which we can increase the 
lighting load in the ordinary resi- 
dence, and can do that very effective- 
ly, and at low cost to the consumer. 

Many types of equipment have been 

developed within the last year, which 
enable existing equipment in the 
home to be used and used to advan- 
tage, but with improved lighting, 
higher wattage lamps, and giving 
lighting according to the “Better 
Light, Better Sight” program. 
In the United States, at present, 
the average sale of this equipment to 
the individual home is about $17.00 
per residence, including a _ Trilite 
lamp. That is not a difficult sale to 
make, and it usually takes care of the 
living-room, the kitchen, possibly one 
or two bedrooms. The average in- 
crease in wattage resulting so far has 
been about 440 watts per residence. 

Now, we would like to see this 
started this fall in Ontario, and we 
have a display here today of a demon- 
strating equipment which can be sup- 
plied to Hydro shops and Hydro mu- 
nicipalities if they wish to use this 
equipment to bring before the minds 
of their customers the type of equip- 
ment we have in mind. Further, it 
explains the advantages to them of 
improved lighting in the home. 

At this point, I have pleasure in 
asking Mr. G. G. Cousins, our Special- 
ist Lighting Engineer, to demonstrate 
and explain the Home Light Condi- 
tioning equipment. 


AUGUST, 1939 


(Mr. Cousins demonstrated the 
stand described in an article by him 
“New Effects from Old Fixtures” on 
page 241 of this issue.) 


This brief explanation of the type 
of equipment will illustrate the ideas 
we have in mind. We are very much 
interested in having the comments of 
the various municipalities, particu- 
larly those who operate Hydro shops 
in respect to merchandising with this 
type of equipment and using a mer- 
chandiser somewhat of the type 
shown. We would be most happy if 
you will write us or advise us as 
quickly as possible if you like it, and 
if you would like to have this type 
of equipment. This equipment is 
nearly all available in Canada at the 
present time, and we will be glad to 
arrange for you to obtain this type 
of equipment through us or direct 
from the manufacturer. 


This idea can be amplified to a very 
great extent, because municipalities 
who desire to have a home light- 
ing advisor can make arrangements 
through us to have such a home light- 
ing advisor trained in selling this 
equipment. Or, if you have salesmen 
who are selling equipment from your 
Hydro shop now, calling on consum- 
ers and residential prospects, they can 
also sell this type of equipment very 
advantageously. Arrangements can 
be made whereby kits can be supplied 
so that they can carry the equipment 
with them. 

One of the advantages of this type 
of merchandiser is that it interests 
people coming into your Hydro shop 
or office. Enquiries are started and 
these can very easily lead to an im- 
provement in their home lighting by 
a reasonably economical method. 
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This morning, we have tried to 
indicate something of what has been 
accomplished this year. We still have 
a considerable advertising schedule to 
carry forward before October 31st. 
We will then arrange a new schedule 
for 1939-40. In the meantime, we 
would like very much to have your 
suggestions and comments to aid us in 
future planning. 

The final slide which I now show 
points out that so far this year we 
have bombarded the people of Ontario 
—industry, retail business, manufac- 
turers, executives and the public gen- 
erally—with fourteen and _ one-half 
million Hydro messages. I think you 


will agree with me that these mes-. 


sages, going forward to all classes of 
people in the Province, carrying the 
story of Hydro, stimulating the public 
mind to the use of Hydro, and telling 
the story of its economies and its ser- 
vices, are bound to have an effect and 
an accumulating effect which will be 
felt in greater and greater degree in 
the future. 


In this paper this morning, an 
attempt has been made to review pro- 
motional activities carried on during 
the first six months of the present 
year. A convention of the type of 
this present one presents an excellent 
opportunity to give such a report, but 
it is felt that there should be some 
means by which an interchange of 
ideas could be effected at regular in- 
tervals during the course of the year. 
In order to bring about such a result, 
the idea of having a sales promotional 
magazine has been developed. 


Sueh magazine has been produced 
and is ready for distribution to you 
this morning. It is expected that 
further issues of this publication will 


be made at regular intervals and dis- 
tributed to the municipal systems, the 
rural power districts, and the various 
departments of the Ontario Commis- 
sion. In this publication it is planned 
to present information with reference 
to sales promotional activities, to 
effect the interchange of ideas and 
to generally publish human interest 
stories, statistics, and other matter 
which should be of interest to those 
receiving it. By this means, we hope 
to keep the Hydro organization as 
well informed as possible on load 
building work, and to stimulate the 
promotion of our business consider- 
ably. 

In the first issue of this magazine, 
we have adopted a provisional name 
“The Ad-Watts”’. The name refers, 
of course, directly to our activity, 
namely, adding watts to the system 
load, and at the same time, symbol- 
izes advertising. When you receive 
your copy of this issue, you will note 
that we have presented an opportun- 
ity to comment on, or suggest some 
other name for the publication. It is 
hoped that you will take a sincere 
interest in this, as we desire this 
magazine to be as much as possible 
for your service. Your contributions 
to the contents of this publication 
from time to time will be fully appre- 
ciated, and articles, interesting photo- 
graphs, and promotional stories will 
be welcome. The Editor-in-chief of 
the magazine is Mr. W. C. Dymond 
of the Sales Promotion Department, 
and all material for publication should 
be forwarded to him. 

Gentlemen, sufficient time has not 
elapsed since the formation of the 
Sales Promotion Department to pre- 
sent such complete information as to 
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evidence the value of promotional 
work. This present paper may, there- 
fore, be considered as a progress re- 
port. We would like to point out that 
returns so far give every indication 
of valuable results, and it seems as- 
sured that these results will become 
more apparent and have greater mag- 
nitude as the work proceeds. 

We have appreciated very highly 
the interest and the co-operation of 
the majority of the municipal Hydro 
systems throughout the Province. 
Such interest and co-operation have 
been a source of encouragement, and 


SFE 


SAS 


I am happy to have this opportunity 
of expressing on behalf of the Sales 
Promotion Department, our apprecia- 
tion for this encouraging attitude on 
the part of the municipalities. 

Our staff is now in the field, and we 
are making. such arrangements with 
regard to the coverage effected by 
our field men so that each municipal- 
ity will have a definite contact man 
on sales promotional work, who will 
call on them regularly. We solicit 
your further co-operation with our 
work, and in turn, we desire to be as 
helpful as we possibly can. 


SAS 


New Effects From Old Fixtures 


Geo. G. Cousins, Supervising Lighting Engineer, H. E. P. C. 


of Ontario 


OMPARATIVELY few peo- 
ple realize to what extent the 
home is a workshop for the 
eyes. The result is that too 
often the needs of the eyes are 
neglected while the esthetic require- 
ments are given first consideration 
although they are second in impor- 
tance. 
There are three common faults of 
home lighting, namely: 
Insufficient intensity of illumina- 
tion. 


Poor distribution of illumination. 
Glare. 
Briefly stated, there should be 


reasonably high intensity localized 
lighting at chairs, desks, or other 
places where the eyes work, supple- 
mented by general lighting of some- 
what lower intensity throughout the 
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room. It is not necessary to sacri- 
fice esthetic effect in order to ob- 
tain these desirable results. One 
obstacle that has stood in the way 
of good lighting in the home is that 
people who rent their homes are not 
inclined to buy new fixtures for sup- 
plying good quality general illumina- 
tion. 

The glare problem from overhead 
fixtures has been attacked in many 
interesting ways, such as the use of 
coloured lamps, shades that absorb all 
the light, and keeping the lamps turn- 
ed out. In any case the lighting is 
practically obliterated. 

Lamps of the I.E.S. types produce 
good local lighting and a good amount 
of general lighting for small rooms, 
and they should be used to supply the 
principal lighting for reading and 
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other similar tasks. However, indi- 
viduals have their own ideas as well 
as financial circumstances, and a 
variety of means for improving home 
lighting is necessary. 

The silvered bow] lamp is, in itself, 
an indirect lighting unit, and its 
characteristics provide new, simple, 
and inexpensive means of producing 
many improvements in home lighting 
with old fixtures. Several adapter 
units for silver bowl lamps have been 
designed that make possible the con- 
version of the common single lamp, 
the cluster, or shower fixture, into 
indirect fixtures, and the old style 
bridge lamp into a really efficient 
lighting unit. For the single lamp 
fixture the adapter unit is screwed in- 
to the socket and the silvered bowl 
lamp screwed into a socket in the 
adapter. They are made for several 
sizes of lamps. For the shower or 
cluster fixture, silvered bowl lamps, 
60 or 100 watts, may be used, and 
ornamental attachments clipped on to 
the lamp bowl and held by springs. 

The adapter for old bridge lamps 
includes a white enamelled reflector 
which, with a silver bowl lamp, pro- 
duces high intensity local lighting. 
For ping pong or the work bench in 
the basement, or elsewhere, a small 
RLM reflector with silver bow] lamp 
produces excellent indirect lighting. 


These adapters all overcome the 
faults of older fixtures and lamps by 
producing good distribution of illum- 
ination free from glare. The silver 
bowl lamp should not be used with- 
out some means of shielding the up- 
per part of the bulb, because the light 
scattered by the frosted neck of the 
bulb would cause objectionable glare. 


Display stand of Home Light 
Conditioning equipment. 


The 
of these units and associated articles, 
including adapters for converting old 
portable lamps into lamps of the I.E.S. 
types. Stands of the type shown have 
been found to immediately arouse in- 
terest and greatly increase tthe sale 
of the articles shown. This stand was 
constructed for the recent convention 
at Ottawa, and the display aroused a 
great deal of interest. Many of the 
delegates enquired regarding the cost 
and details of the articles shown. Full 
details will be made available as soon 
as possible. 


illustration shows a number 
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Substandard Transformerless 


Radios 


OME radio manufacturers in 
the United States are produc- 
ing a type of transformerless 
radio set which sells for less 

than $10.00. A number of these have 
been brought into Canada by visitors. 
After examination of such sets, the 
Commission’s Approval Laboratory 
has condemned them as unsafe. Con- 
sequently, the sale or use of such 
equipment is illegal in Ontario. 


A few of the substandard features 
are :— 


1. They have a resistance for re- 
ducing voltage to the tube fila- 
ments incorporated in the cord, 
which overheats and destroys 
the insulation on the wire. 


2. No attempt is made to enclose 
the tubes or metal parts. These 
invariably are alive and a severe 
shock or burn may be obtained 
from them. This condition is 
present in all unapproved, sub- 
standard, transformerless, Am- 
erican-made sets, and in some 
it is more pronounced. If any 
one of the small condensers in a 
set becomes defective, as often 
happens on the unapproved sets, 
it becomes especially hazardous. 


3. The aerial connection is very 
often alive so that extreme care 
must be taken not to attach the 
aerial to a radiator or grounded 
object. It is for this reason 
that the manufacturers warn the 
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user not to connect them to a 
radiator. 


The points outlined above must be 
corrected before such a set will be 
safe for use, and there are likely to 
be other minor features needing 
modification. One only needs to look 
at the construction of these cheaply- 
made radio sets to realize how easy 
it is for something to go wrong. 
Actually, their life is very short and 
the sets not being legally saleable 
here they cannot be serviced locally. 
Some of the tubes used cannot be 
bought in Canada. 

The sets do not carry the approval 
of the Underwriters Laboratories In- 
corporated, which is the recognized 
laboratory in the United States. 

The Canadian Engineering Stan- 
dards Association has brought out a 
specification covering transformerless 
radios, and manufacturers in Canada 
are making small sets similar in ap- 
pearance to those made in the United 
States. Canadian companies, even 
those whose parent companies are in 
the United States, find that they can- 
not make a set which is considered 
safe and meeting necessary require- 
ments so as to sell at the price of the 
unapproved American sets. When we 
consider the short life of the un- 
approved radio sets and the difficulty 
in obtaining repairs for them, it 
would appear that the purchase of the 
more expensive, approved, Canadian 
equipment is really the more eco- 
nomical. 
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(Guided Discussion 


Questions Discussed at Convention at Ottawa, 
July 4th and 5th, 1939 


1. Is it advisable to take court action 
when a customer is found stealing 
current? 


Mr. O. M. Perry, Windsor:—Our 
first consideration in answering this 
question is what can be gained by tak- 
ing court action and the ultimate re- 
sults. No court will tolerate being 
made a collection agency so we must 
consider that it will not guarantee re- 
muneration for the service stolen but 
the most we can hope to attain is a 
conviction that will serve as a warn- 
ing to other consumers who may be 
stealing electricity unknown to us. It 
is merely the jurisdiction of any court 
to hear the evidence and decide 
whether or not a crime has been com- 
mitted and if so, impose the penalty 
in accordance with the law. 

To obtain a court decision, it is 
absolutely necessary to supply posi- 
tive proof and also be in a position to 
attach the blame or responsibility to 
some one individual who is to be 
charged with the theft. This is a 
difficult task as in the majority of 
cases, our evidence is purely circum- 
stantial and while it may be strong, 
it is not sufficient to obtain a convic- 
tion. There is always a loophole or 
alibi of the accused to shift the blame 
to some unknown person who will not 
be available at the time of the court 
action and definitely deny any knowl- 
edge of the crime. The result as a 
rule, is dismissal of the case and the 
possibility of adverse publicity which 


will only act as encouragement to 
others committing similar offenses 
when they see that it is difficult to 
obtain a conviction. 

It is not suggested that we ignore 
cases where we find evidence of tam- 
pering but we might give our own ex- 
periences as a possible solution. 


When we have reason to believe a 
consumer is stealing, our first step is 
to insta!l a meter unknown to the con- 
sumer, on the pole where the service 
leads to this particular residence. 
This enables us to obtain an actual 
registration of the consumption for 
comparison with the meter installed 
in the house and will not only estab- 
lish whether there is a theft of ser- 
vice being committed but will also 
give a definite proof of the amount 
stolen over a given period and this is 
absolutely essential regardless of how 
you wish to deal with the case. 

After obtaining our evidence, we 
interview the consumer and while we 
have yet to find one that will admit 
any knowledge of the findings, as a 
rule, they are ready and willing to 
settle for a stated amount, and have 
learned a lesson that will be long re- 
membered. 


Since the act of stealing electricity 
generally runs in groups and is usu- 
ally started by some one person advis- 
ing the others as to how it can be 
done, we believe that in settling our 
own cases by a flat charge, sufficient 
to adequately reimburse us, the in- 
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formation as to what happens when 
they are caught is soon passed along 
to the others as a warning. 


x * * * 


2. Can the installation of off-peak con- 
trol equipment for flat-rate water- 
heaters be justified for reasons other 
than the saving in power costs? 


Mr. R. L. Dobbin, Peterborough:— 
As you know, we have recently in- 
stalled in Peterborough off-peak 
water-heater control. We got it in- 
stalled partly in May and we have just 
finished installing 1,100 controllers 
last month. We haven’t had much 
experience with it yet. Theoretically, 
there should be some saving in dis- 
tribution losses, when you switch the 
water-heaters off. 

We attempted to determine with a 
meter installed on each circuit. We 
have nine circuits controlled and by 
switching off the water-heaters and 
watching them drop off the peak we 
thought we could determine whether 
there was any extra amount of load 
dropped off the calculated water- 
heater load. We tried this out last 
week and we found that the scale on 
our graphic meters was not large 
enough and we were only able to de- 
termine the load drop was about equal 
to the calculated water-heater load. 

Several things interfere with it. 
There is the fact that water-heaters 
are rated at 115 volts and you might 
have 125 on that part of the circuit 
at that time, and therefore the calcu- 
lated amount of load is not right. 

Then there are other things that 
come in. There is the fact that the 
thermostat might have water-heaters 
cut off, because the water is much 
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warmer in the water-main at this 
time of the year. When you have 70 
degree water in the mains the water 
heaters are not working as much as 
in the winter when you have only 35 
degree water in the mains. 

We are going to make the tests as 
often as we can by using a larger 
scale on the meter and using it later 
in the fall when the water has drop- 
ped in temperature and the thermo- 
stat is closed. Theoretically, there 
will be some drop due to distribution 
losses and we hope to get the figures 
later on in the year. 

Mr. EH. V. Buchanan, London (by 
letter) :—We believe that water heat- 
er control equipment can be justified 
on the basis of other equipment saved, 
such as transformers, cables and 
other parts of the distribution system. 
The per kilowatt cost of the water 
heater control apparatus is less than 
half the cost of the alternative load 
carrying equipment and, where loads 
are growing, requiring that a choice 
be made, it is likely that the answer 
must ultimately be in favour of the 
control apparatus. 


* * * * 


3. What are the economics of install- 
ing 1,500 watt thermostatically con- 
trolled booster units in connection 
with flat-rate water-heaters insofar 
as the utility’s cost of power is con- 
cerned ? 

Mr. J. W. Peart, St. Thomas:—I 
think this question might be better 
worded by simply asking if our 
booster heaters on flat-rate water- 
heater installations are a desirable 
load from the standpoint of the util- 
ity. I don’t intend to attempt to 
answer that fully, as I think we are 


246 


HE BULLEN 


HATMTIUITMTMMN THE HyYDRO-ELECTRIC POWER COMMISSION OF ONTARIO WlllilIIIIlsiiirHiinnnnpnunmcye@egm 


all guided by our experience in our 
different municipalities. 


We must remember that the busi- 
ness of heating water is one of a very 
few instances where an electrical util- 
ity can store up energy. Therefore I 
would suggest that the most ideal in- 
stallation would be one where ade- 
quate tank storage capacity is pro- 
vided, so that the flat-rate unit may 
be made to carry the burden one hun- 
dred percent of the time. 

We know that there are cases 
where the maximum demand for hot 
water is in excess of the capacity of 
the flat-rate heater and in these in- 
stances you can solve the problem by 
the use of boosters. 

We started out six years ago in the 
water-heater campaign. When it was 
launched we didn’t know very much 
about the business. We focussed our 
attention upon the size of the heater 
more than upon the size of the tank, 
and at the end of a couple of years we 
had about 600 installations and 170 of 
these were equipped with boosters. 
When we got our feet on the ground 
we started out with graphic meters 
to find out something of the operation 
of the booster. These, of course, were 
installed with thermostats and the 
theory was that the booster would 
come on automatically at times that 
the tank was running short of hot 
water. 

We discovered on investigation that 
the housewife got on to the fact that 
we had a second switch on the service 
box and she got the habit of pulling 
the switch on the booster. In fact, we 
discovered that very few of these 
boosters were operating automati- 
cally. We traced this through further 


and we found that booster heaters 
were used principally on the prover- 
bial wash-day, when by probably ten, 
or ten-thirty, the supply of hot water 
in the tank was pretty well depleted. 
At that time she would walk over and 
close the switch on the booster heater. 
The result was that it was left on un- 
til probably one or one-thirty in the 
afternoon, and of course created a 
demand of 2 horsepower during our 
system peak, which invariably occurs 
ten months of the year, between 
eleven-thirty and twelve o’clock noon. 


We had_= separate kilowatt-hour 
meters on these booster heaters and 
we found that in a period of thirty 
days we got probably 20 to 30 kilo- 
watt-hours consumption out of each 
of them. 

I will admit we very seldom pay for 
a monthly peak occurring on a Mon- 
day, the proverbial washday I refer 
to, but there is so little difference be- 
tween the Monday peak and the Tues- 
day peak, which is the one we are 
in the habit of establishing as the 
result of ironing day, we have antici- 
pated that if the use of boosters be- 
came prevalent we would eventually 
be buying a considerable amount of 
current to meet the booster demands 
on Monday, and from our point of 
view we couldn’t altogether reconcile 
the cost of 2 horsepower in relation 
to the relatively small kilowatt-hour 
use we would collect for. 


Consequently, we tackled the prob- 
lem with the view of talking up larger 
tanks. The result is that to-day we 
have 1,160 water heaters on the sys- 
tem, and we have reduced the number 
of booster heaters from 170 to 158. 
In St. Thomas we are dealing with a 
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water supply much the same as Mr. 
Dobbin referred to, where the mini- 
mum temperature in the winter 
months is around 38 degrees, and the 
maximum in the summer months is 
close to 70 degrees, and we are get- 
ting by very nicely. I suggest that 
we should strive toward the ideal, 
which is make the flat-rate unit carry 
the load. I know that where the 
booster heater is allowed to float auto- 
matically on the line, sufficient rev- 
enue will be obtained to off-set the 
cost of power. 

I quite appreciate that other sys- 
tems may not have peaks occurring 
from eleven-thirty to twelve o’clock 
noon. They may have evening peaks, 
and in those cases they will have an 
entirely different answer to this ques- 
tion. However, that is how we find 
it in St. Thomas. 


Mr. O. C. Thal, Kitchener:—In 
answering this question, I would like 
to state at the outset that it is diffi- 
cult to determine the current con- 
sumption of booster heaters unless 
meters are set on all such circuits. 
However, we have set out certain fig- 
ures which have been arrived at by 
less elaborate means which may give 
us a picture, perhaps fair enough for 
the purpose intended, of the cost of 
power and the revenue which may be 
derived from booster heaters. 


Power Cost—A check up of several 
hundred booster installations indi- 
cated that, with the exception of Mon- 
day (washday), approximately 2 per- 
cent were on at time of peak load. As 
our peak load has never occurred on 
a Monday, this load would account for 
approximately 27 h.p. of our power 
account at a cost of $52.88 per month. 
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Revenue—The approximate  rev- 
enue was arrived at by picking at 
random a group of consumers who 
have had boosters installed a year or 
more after the flat rate heaters had 
been installed. These showed an 
average increase of 74 kw-hr. per 
month for the year, during which the 
booster was installed, against a simi- 
lar period prior to the booster in- 
stallation. As part of this increase 
may come from sources other than 
boosters, the consumption of another 
group of consumers, taken at random, 
who are not using flat rate water 
heaters was checked. This check in- 
dicated an average increase of 19 
kw-hr. per month for similar periods. 
Deducting this amount, we find a dif- 
ference of 55 kw-hr. which may, per- 
haps, be properly credited to booster 
use. If this, then, could be taken as 
an arbitrary figure to use for all 
boosters, the 686 boosters we have in 
use in Kitchener should consume 37,- 
730 kw-hr. per month, representing a 
revenue at the second domestic rate 
of $301.84. However, investigation 
has revealed that close to 50 per cent 
of booster users turn the booster 
switch off and on as they believe it 
necessary. This manual operation of 
boosters results, of course, in de- 
creased revenue from that set out 
above of an amount that is very diffi- 
cult to determine even approximately. 

In this connection it might be well 
to consider the use of switch boxes, 
the flat rate switch and the booster 
switch of which are operated together 
by a single lever on the outside of 
the box. By this means, the booster 
unit would be entirely controlled by 
its thermostat. An undoubted in- 
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crease in revenue from 50 percent 
of our booster users would result, to- 
gether with more satisfactory service 
to them. 

It would appear, from the above, 
that if all boosters were thermostati- 
cally controlled only, a revenue more 
than sufficient to pay all costs prop- 
erly chargeable to boosters would be 
obtained in Kitchener. 


* x % * 


4. What charges, if any, are made to 
a prospective customer in remote dis- 
tricts not already served by power 
lines? 

Discussion of Question No. 4 
showed that there is no set standard 
among the utilities for such cases. 
Some required deposits, others guar- 
antees while again others gave ser- 
vice requiring no additional mone- 
tary consideration using standard 
rates.—EDITOR. 


% * * * 


5. Should the 75 per cent. Clause on 
reduced demands for power billing be 
reduced to 50 per cent.? 


Mr. J. E. B> Phelps, ‘Sarua:—i 
think we all agree, at the inception 
of Hydro in all the municipalities, 
with from ninety to ninety-five—prac- 
tically a hundred percent—in debt, 
loaded up with fixed charges on de- 
bentures, et cetera, there was some 
reason for this penalty clause, as you 
might call it, the 75 percent clause in 
billing. If the customer got below 75 
percent he was charged with 75 per- 
cent. 

Over a period of years Hydro has 
been going on in this province—25 or 
26 years or longer—and the time has 


come when we can eliminate at least 
part of that penalty. It does not 
bring in an awful lot of revenue as 
far as the municipalities are concern- 
ed, but it is a very contentious point. 


I think you will all agree with me 
the average power user doesn’t mind 
paying for what he thinks he gets, 
but he is not going to pay for some- 
thing he knows he doesn’t get. 

I took the trouble to take the 1937 
report and figure out the expense of 
operation, or the percentage of cost, 
as compared to the plant value. I 
took five cities in this province and 
they vary from 30 to 46 percent, so 
apparently the time has arrived when 
we can reduce this cost from 75 to 50 
percent and still remain solvent, and 
possibly get away from a whole lot of 
criticism in explaining over’ the 
counter to our consumers. 

I would like to suggest that this 
Question Number 5 be referred to 
the Rates Committee for further dis- 
cussion in that Committee, with the 
view, if they find it is reasonable, 
that they pass along a recommenda- 
tion to the proper authorities to see if 
we can not get this reduced from 75 
to 50-per cent. -I am in: favour of 
reducing it. 


Mr. W. R. Catton, Brantford (by 
letter):—In good times the clause is 
seldom used. In depression times 
when our manufacturers are hard 
pressed it appears as though the re- 
duced charge would be quite welcome. 
Where a consumer does not ride the 
system peak because of shut down, 
surely 50 percent will cover our capi- 
tal cost to serve, especially if that 
consumer purchases primary power. 
If the customer is small, he may be 
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served from a bank with other power 
users who will take care of fixed 
charges. 


oe * * % 


6. To make Commerceal Lighting Load 
Building easier, can the rate be ar- 
ranged to act less as a deterrent to 
additions? 

Mr. K.-T. Jeffery, H.E.P.C.. of On- 
tarto, Toronto:—All of the rates 
which we use were primarily, and, I 
believe are still, intended to be such 
that each consumer shall pay as near 
cost of the service as possible. 


The other day I saw a short article 
in a Toronto paper, stating that a 
delegation of gas users, in Toronto, 
had approached the City Council with 
a petition requesting that the 50-cent 
service charge on gas in Toronto be 
removed entirely from the rates of 
the Gas Company. 


There are three classes of people 
who consider the matter of service 
charge. One class is those who can 
and do think. Another is those who 
do not think, and the third is those 
who won’t think. Now, I ask you to 
think just for a minute. The gas 
consumers and the electric consumers 
are exactly similar in regard to the 
matter of service charge as part of 
the rate structure. In the case of the 
gas consumers; the gas pipe and gas 
meter are installed and a gas supply 
is all ready at the consumer’s prem- 
ises to supply the consumer whenever 
he wishes to use the gas and the ser- 
vice charge is intended to cover the 
cost of this readiness to serve the 
consumer by the Gas Company. This 
delegation was apparently composed 
of one or other of the last two classes 
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and expected the Gas Company to go 
to the expense of installing a service 
and a meter ready to supply them 
with gas at any time whether they 
use the gas or not. I suppose they 
expected that other consumers could 
pay the carrying charges on such a 
service, if no gas was used. 

“Hydro” is in the same position as 
the Gas Company. Hydro installs the 
service, the transformer and _ the 
meter ready to supply current to the 
consumer, and if the consumer does 
not pay the carrying charges on this 
equipment, other electric consumers 
must pay these charges. Now, is 
Hydro going to be a philanthropist 
and supply service free, or is Hydro 
going to charge some of the consum- 
ers for service to other consumers 
who do not want to pay? 

Hydro rates are based on the prin- 
ciple that each consumer pays as 
nearly “cost” as possible for the ser- 
vice rendered. 

I do not say that the service charge 
on commercial service should not be 
removed. The service charge has 
been removed pretty much from do- 
mestic lighting service gradually ~ 
throughout the Province. There are 
a few municipalities that still have a 
service charge in their domestic light- 
ing rates and one or two of them have 
the old service charge calculated on a 
floor area basis, and a few are still 
left who have the 33-cent and 66-cent 
service charge, but this service charge 
will be removed, I believe, just as soon 
as a rate reduction is made in these 
municipalities, which will warrant 
cutting out the service charge with- 
out thereby increasing some of the 
domestic consumers’ bills; for, when 
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you cut out the service charge, and 
at the same time do not reduce your 
domestic revenue by making a rate 
reduction, some of the domestic con- 
sumers are bound to pay more money 
for the service they receive. In other 
words, unless the rate reduction is 
made at the time the service charge 
is cut out, the revenue that was form- 
erly obtained as a service charge must 
be transferred to the first kilowatt- 
hour rate. 


As regards the commercial lighting 
rate, the service charge could be dis- 
continued, I suppose, and the revenue 
now obtained from service charge 
transferred to the first kilowatt-hour 
rate, but that would mean that those 
consumers who did not use very much 
energy would have their service 
charge transferred to the consumers 
who do use energy. 


There is also another point to keep 
in mind that the large commercial 
consumer in character approaches 
very much the condition of the small 
power user, and, in fixing the rates 
in any municipality for power and 
commercial lighting, we try to keep 
the commercial lighting rate and the 
power rate so that there is very little 
difference in the cost of service for 
the same demand and the same num- 
ber of kilowatt-hours used. 


The matter of service charge for 
commercial lighting is one, I think, 
that will evolve through time and 
solve itself, and your Rates Commit- 
tee, which is very competent and is 
composed of some of the best brains 
in your organization, will discuss this 
matter, and I am sure will give you 
an answer that will be satisfactory to 
you and to all concerned. 


7. What experience are municipali- 
ties having with Bell Telephone-Hydro 
Joint Agreements? 


Mr. O. M. Perry:—The Hydro Di- 
vision in Windsor and representatives 
from the Bell Telephone Company 
have discussed this proposed agree- 
ment a number of times during the 
past few years. Nothing definite was 
accomplished until at the last meet- 
ing on June 13th the major differ- 
ences were settled. . 

The chief difficulty was arriving at 
what the height of the standard joint 
pole should be. We had decided on 
a 40 ft. pole as our requirement, and 
after some delay the Bell Telephone 
Co. finally agreed to this size of stan- 
dard pole for Windsor. 

The reason for deciding upon a 40 
ft. standard pole, is to have sufficient 
space in order to hang transformers. 
Even with a 40 ft. pole and the trans- 
former hung above the B.T. cable, the 
bottom of the transformer will be in 
the majority of installations, at a 
maximum distance above ground 
level. 

Some blocks in residential districts 
may have two transformers connected 
for 115 volts at each end of the block. 
With one transformer per pole, there 
would be therefore 4 transformer 
poles in the block. To have a uniform 
line it is necessary to have 40 ft. 
poles. 

Any variation in the above stan- 
dard pole may be taken care of on the 
permit as shown in Exhibit C which 
will be issued for each particular joint 
line. 

The 35 ft. pole would be satisfac- 
tory to the B.T. Co. but usually the 
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extra height is required by the power 
company and it is to the advantage 
of the latter that the standard vole 
chosen is not too short. 

Some of the plates in the standard 
agrcement, show street lighting 
brackets below the telephone equip- 
ment. In Windsor our lowest light 
centre on any wooden pole is now 21 
feet. With this and higher light cen- 
tres, the street lighting equipment 
will be above the Bell Telephone. In 
Windsor we are using a lighting 
bracket with an upward bend. With 
a bracket of this type a gain is made 
in light centre. ce 


The agreement provides for the use 
_ of pole steps above the 8 foot level on 
transformer poles. One solution for 
this question might be to eliminate all 
permanent pole steps on transformer 
poles and substitute detachable pole 
steps. 

In the choice of poles for street con- 
struction, the utilities should specify 
western cedar poles, which should be 
properly shaved and stained or paint- 
ed. With street construction, street 
lighting will probably be attached and 
the question of the appearance of the 
joint line is very important. 


Mr. E. V. Buchanan, (by letter) :— 
London has for years placed overhead 
lines on poles jointly owned with The 
Bell Telephone Company of Canada. 
Results have been very satisfactory, 
only minor difficulties have arisen and 
the improvement in the appearance of 
the streets has been very marked. 
The arrangement has also permitted 
this Commission to change from poles 
which had completed their useful life 
to new poles at a minimum cost. 
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8. What do municipalities think of 
Bell Telephone construction of joint 
leads? 


Mr. R. S. Reynolds, Chatham:—I 
believe the questions 7 and 8 should 
have been joined together as I think 
question No. 8 is rather ambiguous. 
I didn’t know whether it meant the 
actual construction of the lines them- 
selves or whether it meant the nego- 
tiations for same with the Bell on the 
construction of joint leads. 

I think Mr. Perry covered both 
these questions very well as regards 


his municipality and I am at a loss to 


tell what other municipalities think of 
this agreement, although I can give 
you our experience and tell you what 
we do in the city of Chatham. 

We have had a very good experi- 
ence with the Bell Telephone, both in 
the negotiations and construction 
under this agreement. There have 
been. differences but they have been 
satisfactorily ironed out and the basis 
of the joint agreement has been ap- 
proved by my commission. 

The construction of the joint leads 
has been changed in some ways from 
the standard and I _ guess. that 
Chatham is in the same position as 
other municipalities in that you have 
to take conditions governing actual 
construction as you find them and 
adapt your lines to these conditions. 

On the main thoroughfares where 
you can get reasonably clear lines, I 
believe that the minimum height of 
joint poles should be 40 feet over all, 
especially if there happen to be low 
buildings, which have to be served on 
the other side of the street. This 
height allows very good clearance be- 
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tween the companies and also gives 
some room for rebuilding. 

I might also add that in the moving 
of buildings, of which we have had a 
lot in recent years, that main 
thoroughfares are used wherever pos- 
sible and it has been unnecessary to 
raise our wires where they have a 
reasonable clearance at the present 
time, such as on this type of joint 
lead. 


On other thoroughfares throughout 
the city we have, in the main, a very 
large number of trees and when con- 
structing joint leads you have to con- 
sider the property owners. Sometimes 
when you mention cutting limbs off a 
tree for proper clearances, you take 
your life in your hands, so you have 
to be guided by these conditions in 
determining the proper height of 
poles and other construction points. 


There are minor points such as the 
street lights on poles and the drop 
wires to series street lights to be 
considered and I may say that in 
Chatham, in the majority of joint 
leads, we have raised the light bracket 
to 21 feet from the ground, which 
gets above the Bell Telephone cable 
for the series street lighting. We do 
not like the heavy cable in the series 


street lighting drop running around .- 


the pole and getting in everybody’s 
way who may be called upon to work 
on that pole. 


It is the same way in respect to 
pole steps. I think it is an acknowl- 
edged fact that we cannot keep boys 
off the poles if the steps are within 
reach of them. They get playing 
around and they go as high as they 
can on the steps and slide down the 
guy wires and do everything else that 


they should not. We have tried to in- 
stall detachable steps below a point 
eight feet from the ground. 

In the general construction of the 
leads themselves we have been able to 
arrive at a very satisfactory basis 
with the Bell Telephone. I do say 
that the cost in some cases is more 
than if we were on separate poles but 
I believe that the construction is also 
better. 


Mr. R. H. Hatcher, Galt: I think 
Questions Nos. 7 and 8, like Mr. 
Reynolds has intimated, should be 
answered together, and I think both 
Mr. Perry and Mr. Reynolds have 
given us about all the information 
there is. It is evident that a great 
many are thinking alike on this ques- 
tion. That is all I have. 


9. What schedule should be used in 
the interests of distribution trans- 
former maintenance? 


Mr. P. B. Yates, St. Catharines (by 
letter):—In answering this question, 
two other questions occur to me. The 
first one is: Why should I be asked 
this question when my _ experience 
with distribution transformers began 
in 1914 and there are so many of 
you operating transformers that were 
installed in 1910? 

The second question which occurs 
to me is to inquire the reason for the 
question. Our distribution trans- 
former maintenance costs are lower 
now than they were during the war 
years, when our transformer capacity 
to be maintained was 14 of that which 
we have at the present time. Is it 
that some of you who have been oper- 
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ating 25 cycle equipment since 1910 
have begun to feel an increase in your 
maintenance costs? 


As a direct answer to the question 
I can say that we check the oil in our 
distribution transformers each fall 
before the winter loads come on. We 
use paint when necessary to improve 
appearances. We maintain a close 
watch on secondary loads, but the in- 
terests of distribution transformer 
maintenance are but secondary in our 
reasons for doing this work. 


This is a question that, as far as I 
can remember, has never been dis- 
cussed at any convention of this Asso- 
ciation. Possibly there has been no 
occasion for serious consideration of 
this question to date, but for the 
three reasons of service, efficiency and 
economy, the consideration of this 
question as applied to the transform- 
ers purchased during the period from 
1910 to 1920 should warrant a report 
from the Research Department of the 
Provincial Commission, and I would, 
therefore, suggest that the Associa- 
tion ask the engineers of the Commis- 
sion to prepare a paper on this sub- 
ject for presentation at the next Win- 
ter convention. 


Mr. V. A. McKillop, London (by 
letter) :—Transformers are tested for 
load at least once each year with a 
clip-on ammeter. This is done in the 
fall around 6 p.m. and may be re- 
peated once or twice, if there is any 
indication that the readings taken 
are not the maximum. Lightning 
arresters, cut-outs and fuses are ex- 
amined for loose connections, ete. Oil 
is tested and filtered as required. 
Terminals are cleaned and new prim- 
ary and secondary leads are installed 
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in some cases. Transformer cases are 
grounded. 

No actual schedule is adhered to in 
making these inspections but these 
items are under more or less constant 


observation. 


x * % * 


10. Should voltage on street lamps be 
cut after midnight in an effort to 
lower the cost of lamp replacements? 


Mr, D. E. Charters, Windsor:—My 
answer is “‘no”’. 

Unfortunately, the question does 
not state whether series or multiple 
lamps or both were implied. The 
series has a normal life of twice the 
multiple lamp or even more and again 
the series lamp costs approximately 
three times a multiple lamp. The 
series lamps retain their efficiency 
throughout their life while multiple 
lamps lose their efficiency and at nor- 
mal life depending on size of lamp 
may be from 70 to 85 percent effi- 
cient. Lamps have become much 
cheaper in the past few years and 
after all lamp costs are a very small 
percentage of total street lighting 
costs. 

We have many other factors to con- 
sider but in multiple lamps a 19 per- 
cent over voltage reduces lamp life 
to nearly 30 percent life. A 10 per- 
cent under voltage increases lamp life 
to nearly 300 percent life. With 10 
percent over voltage we obtain 137 
percent light and with 10 percent un- 
der voltage we obtain only 70 percent 
light. 

If multiple lamps are to be consid- 
ered and we will assume the munici- 
pality has a regulation where the 
night voltage is above normal and day 
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voltage is normal or slightly less and 
unless the voltage is regulated in 
some way then this night voltage 
effects not only the multiple street 
lighting but also the home, stores, 
signs, factories, etc., within the lim- 
its of the distribution of this muni- 
cipality and in fairness to all regula- 
tion should apply beyond the street 
lights only. My reason for mention- 
ing this voltage condition at night is 
because this is so often the case where 
the late night voltages are above nor- 
mal and the life of lamp is reduced 
unnecessarily, and this being the 
case, voltage on street lights should be 
controlled before and after midnight 
to keep normal voltage at each lamp 
socket. 

Where municipalities have this con- 
dition and have no control over volt- 
age they could use a 5 or 10 percent 
over voltage rated lamp and obtain a 
little less light and increase lamp life 
depending on voltage conditions. 


Most accidents occur’ between 
darkness and midnight and controlled 
voltage to give our streets the best 
lighting at this period is most impor- 
tant and to give extra light after 
midnight and thus shorten the life of 
lamps is not necessary and in my 
opinion controlled normal voltage at 
all times of the day would not only 
take care of street lighting, but this 
same regulating equipment would 
give to other users of home, stores, 
signs and-factories better lighting 
conditions. 

Not one of the streets in Windsor 
is over lighted and our aim is to give 
the best lighting at all times.. Many 
through highways pass through the 
main streets of so many of our cities, 


towns and villages that good lighting 
after midnight is very essential. 


x * * * 


11. What allowance for depreciation 
on old poles should be credited to 
motorists who break them? 


Mr. A. B. Manson, Stratford:—In- 
asmuch as the Chairman is associated 
with me in answer to this question I 
will deal with Western Ontario only, 
leaving practices in Eastern Ontario 
to Mr. Chase. 


I have attempted to gather informa- 
tion from a number of municipalities 
and find replies which are extremely 
varied. In general though it is appar- 
ent that no set practice is followed. 
Some municipalities charge for a new 
pole without regard to its spent life. 
This in my opinion is rather question- 
able practice. I am doubtful if it 
could be established in law. 

Some cities seemingly are not 
greatly interested inasmuch as they 
rarely catch up with the motorist 
causing the damage. That I imagine 
is rather interesting information. 

However, the consensus of opinion 
seems to be that the motorist should 
be allowed the depreciated value of 
the broken pole. Each individual case 
is to be considered on its merits when 
it comes up and the estimated prob- 
able further length of life of the pole 
used as a basis of charge. 

That is the method followed in 
Stratford. I believe it is equitable, I 
believe it is just and I think it is 
probably the proper and legal method 
to follow in justice to the offending 
motorist and the paying public. The 
question is open for discussion. 
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Mr. G. E. Chase, Bowmanville (by 
letter):—My answer to Question No. 
11 is that we do allow depreciation, 
but have no set percentage. We take 
each case on its own merits. How- 
ever, I am of the opinion that a uni- 
form rate of percentage should be set 
that would be applied to the whole 
province, as I firmly believe that a 
motorist is entitled to be credited with 
depreciation. I think it would be a 
move in the right direction to appoint 
a committee from our association to 
study this matter and bring in a re- 
port with a view of getting some 
standard that all municipalities could 
apply. 


% x x * 


12. Do you connect together the sec- 
ondaries from say seven or eight 


transformers and if so, do you use 
secondary fuses? 


Meet. ution, Hamilton:—in 
Hamilton we do not at present and I 
don’t see how it is possible on three- 
phase distribution to connect together 
seven or eight transformers unless 
you forego some of the advantages of 
three-phase transmission. Obviously, 
it must be done in one-phase groups. 
Some thirty years ago on 66 cycle, 2 
phase distribution in Hamilton trans- 
formers were banked and we did not 


use fuses on the secondaries. The 
answer in Hamilton is’ “No” at 
present. 

Mr. R. S. Reynolds:—The only 


answer I can give is “No.” 

+ * * + 
13. Do you control voltage in any 
way? 
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Mr. D. E. Charters:—Yes, we con- 
trol voltage. In the first place we re- 
ceive our power from the H.E.P.C. at 
26,400 volts and all our substation 
transformers have four 2% percent 
reduced voltage taps. By use of these 
taps we control our substation volt- 
ages. May we mention here our sub- 
stations are located near centre of 
loads and in most parts are about two 
miles apart. 

Our average length of 4,000 volt 
primary feeder is about one mile long 
and 11% miles is limit length of any 
feeder. The branch feeder may feed 
14 mile and in some cases more from 
the main feeder. 

We have some 4,000 volt feeders 
feeding large power loads unregulated 
and nearly all other feeders are equip- 
ped with 3 phase mostly 100 kv-a. 
induction regulators 4,000 volt with 5 
or 10 percent boost or buck. The 
longer feeders are connected 10 per- 
cent. All of our induction regulators 
are of the indoor type oil insulated. 

We take weekly graphic voltage 
charts from each circuit from the dis- 
trict and voltmeter is located about 
1% distance from load centre. Each 
voltmeter is a one day seven day meter 
and operator obtains daily chart when 
necessary to change “R or X” of re- 
gulating equipment. 

As we are located at end of a long 
110 kv. line these induction regulators 
do double duty of holding up the volt- 
age in day and holding down the volt- 
age at night and for most part keeps 
voltage within very close limits. 


* * * * 


14. What spare capacity do you con- 
sider necessary, particularly in sub- 
station transformers? 
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Mr. R. B. Chandler, Port Arthur :— 
In discussing this question we are 
eliminating any reference to the re- 
quired surplus for load growth. This 
factor will vary, depending on local 
conditions and a study of the load 
curve for any previous period will en- 
able a fairly accurate estimate for 
future requirements. 


Provision for failure of a _ single 
unit in any transformer bank, to in- 
sure continuity of service should be 
arranged. This, I am presuming, is 
what is implied by the term “spare 
capacity”. 

In wye-delta banks, using single- 
phase transformers, a spare unit 
should be provided to maintain full 
capacity in the event of a single trans- 
former failure. The use of this type 
is not recommended and they should 
be replaced where economic factors 
will permit. 

In delta-delta banks, the total con- 
nected load should not exceed 80 to 
85 percent of the full rating to en- 
able carrying full load when operated 
in open delta. 

The standardization of transformer 
connections is essential for various 
stations to permit the transferring of 
loads between stations without inter- 
ruption of service. This operating 
feature can readily be provided by the 
use of the lines between stations so 
that the surplus load from station 
where failure occurs can be picked up 
elsewhere. 


Mr. C. C. Folger, Kingston (by 
letter):—In my opinion it depends a 
great deal on the type of substation 
and area, and whether or not one is 
considering rural or urban distri- 
bution. 


On an installation of three, single 
phase transformers, I would consider 
that one-third of the station capacity 
should be sufficient spare capacity. 

On a three phase, self-contained in- 
stallation, covering loads of 2,000 h.p. 
and over, the consumers should be 
guaranteed fifty per cent of that sta- 
tion’s peak load. 


* % * * 


15. What kind of service do you con- 
sider the most satisfactory, open wire, 
or cable; if cable, what type? 

Mr. W. E. Reesor, Lindsay (by 
letter):—My experience would lead 
me to favor open wire for services in 
almost every case. There is an occa- 
sional place where cable is preferable. 
My impression is that where cable is 
used it should be kept clear of trees 
or any object that could cause any 
abrasion of the insulation. Before 
cable is used generally it should be 
improved so that the insulation is 
more rugged than at present and it 
should not be made any heavier, other- 
wise the sag is too great. 


* * * * 


16. Do you consider the possibility of 
underground service cable coming into 
general use to be a factor in the con- 
sideration of outdoor metering? 

Mr. C. H. Hutton, Hamilton (by 
letter):—Not a serious factor for 
residences. In such instances “New 
Sequence Plug-In Meters’ could be 
placed in a conduit loop outside the 
residence or in the basement. Any 
additional expense above the cost of 
the standard “free” municipal service 
run should be then charged to the 
consumers on the special underground 
service put in at his request. 
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Mr. A. E. Ditchburn, Strathroy (by 
letter):—I doubt that the use of 
underground service cable will become 
general, however, I feel that the use 
of underground service cable has no 
particular bearing on the use of de- 
tachable outdoor or indoor watthour 
meters. 


In the case of extending the cable 
to an outdoor meter, mechanical pro- 
tection will be required for the expos- 
ed portions of the circuit. The re- 
mainder of the circuit will be com- 
pleted in the usual manner. 


17. Uniform Hydro accounting prac- 
tice provides that a maximum of 30 
per cent. of the total Plant Value 
should be established as a Deprecia- 
tion Reserve; is this figure too high or 
too low when experience indicates 
that Obsolescence is a more important 
factor to provide for than ordinary 
wear and tear? 


Mr. P. B. Yates (by letter) :—Our 
present consumers are paying interest 
on the money that we borrowed to 
build our plant; they are paying sink- 
ing fund or principal payments to re- 
tire this debt; they are also paying as 
operating charges for the mainten- 
ance of this plant in a satisfactory 
operating condition. We are also us- 
ing the surplus earnings from our ex- 
isting system to extend the system 
without the issue of debentures; and 
then, to top it all, we plan to hand 
over to our children, a system in per- 
fect operating condition, not only free 
of debt, but also hand over to them a 
reserve equivalent to 30 percent of 
the cost of the system. 
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Each year in our operating report, 
we charge ourselves 4 percent for the 
use of the funds in the depreciation 
reserve which may be invested in ex- 
tension of system. This is charged at 
4 percent despite the fact that any 
solvent municipality at the present 
time can borrow money at less than 
this rate. 


I claim that no accountant can 
demonstrate to an engineering body 
that under our system of financing 
and maintaining our systems, that any 
reserve for depreciation in excess of a 
small percentage is at all necessary. 
We should have a reserve only suffici- 
ent to equalize our annual rebuilding 
or replacement costs. Ten percent of 
the plant cost should be ample. 


I have omitted consideration of 
obsolescence—so did the committee 
thirty years ago when they drafted 
the accounting system. My reason for 
this is that the retirement and re- 
placement of equipment due to obsol- 
escence as distinguished from ordin- 
ary wear and tear and depreciation, 
can be spread over a term of years as 
surplus funds become available. Re- 
placing a transformer because the sav- 
ing in core loss may make the expen- 
diture a good investment, or replacing 
a meter because the increased effici- 
ency of registration may also make it 
a good investment, may both be post- 
poned until such a time as the surplus 
funds for such investment are 
available. 

Under the present regulation the 
operating charge of interest on the 
depreciation reserve greatly exceeds 
the annual charges to that reserve. 
Why continue to magnify this 
reserve? 
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In conclusion, I suggest that those 
of us who were concerned in the ori- 
ginal foundations on which Hydro 
systems are based, wished to emphas- 
ize to the enemies of municipal own- 
ership that our municipal systems 
were financially sound, and more than 
sound—we leaned over backward. 


Finally, may I suggest that this 
question be referred to a committee 
from the accounting and engineering 
departments of the Commission, to- 
gether with some managers of muni- 
cipal systems. 


Mr. RM. Bond; THE.C. of On- 
tario, Toronto:—The Hydro-Electric 
Power Commission of Ontario author- 
izes the depreciation rate as applying 
to municipal electric utilities operat- 
ing under contract with them. This 
rate applies to all tangible plant with 
the exception of automobiles, trucks, 
office equipment and tools which have 
a comparatively short life and are 
therefore written off at an accelerated 
rate. The depreciation of buildings is 
also treated differently as it is recog- 
nized that they are not subject to wear 
and tear to the same degree as other 
tangible plant. 


With the above exceptions the rate 
on “Tangible Plant” was 3% percent 
per annum in cities and 4 percent per 
annum in towns and villages, plus an 
improvement of 5 percent per annum 
on the balance in the depreciation re- 
serve account and applied to all con- 
tracting municipalities except Toronto 
where a rate of 344 percent per an- 
num, plus improvement was authoriz- 
ed. This condition prevailed until 
1922: 


In 1922 the matter was given fur- 


ther study and the H.E.P.C. author- 
ized a change in rate as follows :— 
One and one-half percent per 
annum on depreciable plant, plus an 
improvement of 4 percent per an- 
num in Toronto and Hamilton. 
Two percent per annum, plus an 
improvement of 4 percent per an- 
num in all other municipalities. 


A maximum reserve of 30 percent 
of the total depreciable plant was set. 
This maximum was to apply only if 
the distribution system was kept up to 
70 percent efficiency. The maximum 
will therefore prevail only in munici- 
palities that have accumulated a de- 
preciation reserve amounting to 30 
percent of the tangible plant, pro- 
vided assurance is given by the Muni- 
cipal Department that the distribution 
system is up to the required efficiency. 


Uniform Accounting practice does 
not recognize obsolescence as other 
than a factor of depreciation. Depre- 
ciation is defined in the report of the 
Special Committee on Depreciation of 
the National Association of Railroad 
and Utility Commissioners, submitted 
November 15, 1938, as follows :— 


“Depreciation as applied to de- 
preciable utility plant means the 
loss in service value not restored by 
current maintenance, incurred in 
connection with the consumption or 
prospective retirement of utility 
plant in the course of service from 
causes which are known to be in 
current operation and _ against 
which the utility is not protected by 
insurance. Among the causes to be 
given consideration are wear and 
tear, decay, action of the elements, 
inadequacy, obsolescence, changes 
in the art, changes in demand and 
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requirements of public authorities 
and in some cases the exhaustion of 
natural resources.” 


Therefore until such time as due 
consideration has been given the ques- 
tion of obsolescence the authorized 
rate must stand. 


% * % * 


18. What percentage of the total De- 
preciation Reserve should be consid- 
ered as that portion covering Obso- 
lescence ? 


Mr. R. M. Bond:—The Municipal 
Accounting department has no data 
available in this matter as we have 
always considered that obsolescence 
was merely a contributing factor in 
the whole question of depreciation and 
have not thought it necessary to place 
any undue emphasis on it. 


SFO 


The Simple Life of the 
Executive 


In an article in Advertising Age, 
Mr. F. C. Bierne said that executives 
really had nothing to do, except: 

To decide what is to be done; to 
tell somebody to do it; to listen to 
reasons why it should not be done, 
why it should be done by somebody 
else, or why it should be done in a 
different way, and to prepare argu- 


ments in rebuttal that shall be con- 
vincing and conclusive... 

To follow up to see if the thing has 
been done; to discover that it has not 
been done; to inquire why it has not 
been done; to listen to excuses from 
the person who should have done it 
and did not do it... 

To follow up a second time to see 
if the thing has been done; to dis- 
cover that it has been done but done 
incorrectly ; to point out how it should 
have been done; to conclude that as 
long as it has been done, it may as 
well be left as it is; to wonder if it 
is not time to get rid of a person who 
cannot do a thing correctly; to reflect 
that the person at fault has a wife 
and seven children, and that certainly 
no other executive in the world would 
put up with him for a moment; and 
that, in all probability, any successor 
would be just as bad or worse... 

To consider how much simpler and 
better the thing would have been 
done had he done it himself in the 
first place; to reflect sadly that if he 
had done it himself he would have 
been able to do it right in twenty 
minutes, but that as things turned 
out he himself spent two days trying 
to find out why it was that it had 
taken somebody else three weeks to do 
it wrong; but to realize that such an 
idea would strike at the very founda- 
tion of the belief of all employees that 
an executive has nothing to do.—Elec- 
trical Digest. 
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These Lamps 


LAST LONGER! 
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@ You get more hours of good 
light when you buy HYDRO 
longer-lasting Lamps. They stay 
bright longer—eliminate the nuis- 
ance of frequent changing — and 
cost you no more. 
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The Price of a Car Ticket Lights Your House All Evening 


Order from Sales Promotion Department, 
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The Exhibition Display of The 
Hydro-Electric Power Com- 
mission of Ontario 


NE of the outstanding fea- 

tures in the Electrical and 

Engineering Building of 

The Canadian National Ex- 
hibition of 19389 was the display of 
The Hydro-Electric Power Commis- 
sion of Ontario, produced under the 
direction and supervision of the Sales 
Promotion Department. 

The display occupied a central posi- 
tion in the building and presented in 
its simple modern streamlining a spec- 
tacle of beauty having as its theme 
the development of power from water. 
It consisted of a main central unit 
flanked, on each side, by a complemen- 
tary unit, the whole occupying a floor 
space sixty feet by forty feet. The 
finish was dull white which together 
with the park-like setting of turf and 
evergreens formed a striking effect. 
The setting was designed and exe- 
cuted by the Niagara Falls Park 
Commission. 

The central unit consisted of a 
waterfall 14 ft. high and 10 ft. wide 
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out of the base of which arose five 
white horses typifying the power 
available from waterfalls. The water 
was flood-lighted and a spotlight of 
changing colours played on the horses 
producing a very pleasing effect. The 
lighting was particularly effective at 
night, but during the day the brilliant 
light from the sky-lights of the build- 
ing tended somewhat to lessen the 
striking nature of the _ lighting 
scheme. 

The water coming over the falls col- 
lected in a tank at the base to be re- 
circulated to another tank at the top 
by an electrically driven pump dis- 
charging 285 gallons per minute. 

It was interesting to note the curi- 
osity of the observers whose first im- 
pression seemed to be that the falling 
water was an illusion produced by 
lighting or movies and only on very 
close inspection were they convinced 
the water was real. 

Incorporated in the sides of the 
central structure, three on each side, 
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CONTENTS were illuminated enlargements of six 
typical power developments, the most 
Vol. XX VI No. 9 outstanding of which from the artis- 
September, 1939 tic standpoint appeared to be an aer- 
ial view of the plant at Cameron Falls 

Page _ on the Nipigon river. 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


On the inner face of one of the side 
structures was mounted a large trans- 
parent glass map of the province of 
Ontario, showing the power plant lo- 
cations, transmission lines, distribu- 
tion sub-stations and the chief branch 
lines therefrom as at 1939. 

The map was in colour and lighted 
from the rear in such a way as to 
show up first the Niagara system, 
then in rotation the Eastern Ontario 
system, the Georgian Bay system and 
the Northern Ontario system, follow- 
ing which the whole map lit up; and 
then the cycle repeated. 

At the bottom of the map an illu- 
minated graph showed the average 

cost of domestic power in Ontario an- 


Hydro display at Canadian National Exhibition. 
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Left side display illustrating average cost of operation of domestic 
appliances. 


nually from 1914 to 1939, and another 
graph showed the average monthly 
domestic consumption in kw-hr. for 
the same periods. 

At each of the four corners of the 
large map smaller illuminated maps 
illustrated the transmission lines in 
existence as at 1910, 1920, 1930 and 
1939 respectively. 

Flanking the large map were illu- 
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minated coloured transparencies show- 
ing the main features in the generat- 
ing and distributing system, viz.: 
generation, control panels, transmis- 
sion tower and lines, transformer 
station, pole transformers, and street 
lighting application. 

The theme of this panel was wide 
distribution, economy, and reduction 
of rates on increase of consumption. 
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On the inner face of the other side 
structure a series of illuminated trans- 
parent photos of electrical equipment 
used in the home were arranged 
around a central motif, a bronzed 
replica of one cent. Opposite the view 
of each appliance a legend showed the 
number of hours use of the appliance 
that could be obtained for a current 
cost of one cent, the calculations be- 
ing based on a rate of one cent per 
kw-hr. 


SS 


The exhibit was manned from the 
staff of the Sales Promotion Depart- 
ment, two men being on duty at all 
times from the opening hour in the 
morning until the closing hour at 
night. Their duties were to supervise 
the display and supply information to 
interested spectators. 


Exhibition visitors spent much time 
at the display and passed many com- 
plimentary remarks on it. 


Se 


The Use of Electricity Grows 
Steadily 


Consumption and Revenue—Hydro Domestic and Commer- 
cial Compared With Former Years 


HE use of electricity by do- 

mestic and commercial con- 

sumers during the year 1938 

showed a very substantia! in- 
erease over the previous year and 
revenue was well maintained. This 
increase in kilowatt-hours consumed is 
almost entirely due to the greater use 
of electrical appliances by existing 
consumers. 

In the tables of revenue and con- 
sumption which follow it is evident 
that the Commission’s activities have 
influenced the rate of use by all 
classes of consumers. The Commis- 
sion’s activity in promoting electric 
cooking, water heating and better 
lighting is shown by the increased 
consumption this year. 

The following tables show the 
growth in consumption and revenue 
and in the number of consumers 


served from year to year since 1913, 
and are divided into the two classes 
of domestic and commercial service, 
with each class into cities with a 
population of 10,000 or more, towns 
with a population of over 2,000, and 
villages with a population under 2,900. 
Each table shows the annual revenue, 
annual consumption, number of con- 
sumers, the average cost per kilowatt- 
hour, the average monthly bill and 
the average monthly consumption. 


DOMESTIC SERVICE 


Table No. I shows that the domes- 
tic consumers in cities have continu- 
ed to increase their kilowatt-hour 
consumption. The reduction in rates 
from year to year is shown by the 
slight reduction in total revenue. The 
effect of this is to reduce the average 
cost per kilowatt-hour to 1.19 cents, 
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TABLE NO. I 
Data FOR CITIES OVER 10,000 PopuLaTIon 
DOMESTIC SERVICE 
Average 
No. of Kilowatt- Number Average | Average Monthly 
Munici- Annual Hours of Cost Monthly | Consumption 
Year palities Revenue Consumed Consumers | Per Kw-hr. Bill Kw-hr. 
1914 12 $ 614,925.00} 12,646,400 55,597 4.86¢ | $1.06 21.8 
1917 19 1,063,264.00| 36,693,100 | 107,248 2.89 .88 30.5 
1920 21 1,926,924.00| 84,328,000 | 154,186 | 2.29 | 1.11 48.4 
1923 21 3.772,416.00| 206,266,200 | 223.028 | 1.83 | 1.53 83.5 
1927 24 6,086,753.11 |) 371,945,485 | 276,632 1.63 1.87 114.4 
1930 26 7,921,316.00| 541,876,998 | 315,611 | 1:46 | 2.11 144.4 
1933 26 8,495,321.93 | 595,211,863 | 330,597 1.438 2.14 150.0 
1936 26 9,743,001.62| 720,002,863 | 350,083 | 1.35 | 2.32 171.4 
1937 26 9,557,649.65| 752,498,158 | 353,826 | 1.27 | 2.25 Wares 
1938 26 9,426,825.47 | 792,450,767 | 361,669 1.19 IRAN Th 182.6 
TABLE NO. II 
Data FOR TOWNS OVER 2,000 PorpuLATION 
DOMESTIC SERVICE 
Average 
No. of KGlowatt- Number Average | Average Monthly 
Munici- Annual Hours of Cost Monthly | Consumption 
Year palities Revenue Consumed Consumers |Per Kw-hr. Bill Kw-hr. 
1914 192 1S 490 380.00" °1.414:500 e740. | 6.88¢-1 $1711 17.4 
1917 27 180,075.00| 3,824,600 | 15,731 | 4.71 | 1.01 21.4 
1920 36 353,915.00} 10,053,100 | 24,041 3.50 1.26 36.0 
1923 43 651,499.00} 25,411,300 | 34,1385 2.56 Led 60.1 
1927 55 1,325,096.89| 62,105,723 | 56,813 | 2.13 | 1.99 92.9 
1930 53 1,468,194.00| 73,284,125 58,490 2.01 2.10 105.0 
1933 60 1,584,772.57| 82,321,996 | 63,910 | 1.92 | 2.07 107.3 
1936 57 1,460,916.64| 80,678,385 | 61,102 | 1.81 | 1.99 Oe! 
1937 58 1,428,387.72| 86,912,480 | 63,067 1.64 1.89 114.8 
1938 60 1,689,908.10| 113,673,154 68,894 1.49 2.04 137.5 
TABLE NO. III 
DaTa FOR VILLAGES UNDER 2,000 PopuULATION 
DOMESTIC SERVICE 
Average 
No. of Kilowatt- Number Average | Average Monthly 
Munici- Annual Hours of Cost Monthly | Consumption 
Year palities Revenue Consumed Consumers |Per Kw-hr. Bill Kw-hr. 
1914 18 $ 24,913.00 291,000 1,859 8.55¢ | $1.10 Toa 
1917 77 97,516.00} 1,412,500] 8334 | 6.90 96 14.0 
1920 109 233,819.00 3,829,900 15,665 6.00 1.29 21.2 
1923 142 531,505.00} 11,249,100 | 29,689 4.72 1.59 33.7 
1927 188 1,095,340.79| 35,900,482 52,088 3.05 1.81 59.5 
1930 194 1,363,210.00} 55,917,187 59,159 2.43 1.95 80.1 
1933 214 1,559,088.62| 64,651,543 66,371 2.41 1.96 ro 74 
1936 219 1,718,548.21] 81,291,076 71,002 ea Lob 2.01 94.9 
1937 221 1,694,844.21| 86,940,142 73,247 1.95 1.93 98.9 
1938 226 1,763,446.86 | 98,070,604 76,569 1.80 1.92 106.7 
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TABLE NO. IV 
ALL MUNICIPALITIES TOTALLED 
DOMESTIC SERVICE 


No. of Kilowatt- Number Average | Average moni 

Munici- Annual Hours oO Cost Monthly | Consumption 
Year palities Revenue Consumed Consumers |Per Kw-hr. Bill Kw-hr. 
1914 49 |$ 730,168.00} 14,359,100] 64,866 | 5.08¢ | $1.06 21.0 
1917 123 1,340,855.00 41,930,200} 131,313 3.20 91 28.6 
1920 166 2,514,658.00 98,211,000) 193,892 2.56 115 44.6 
1923 206 4,955,420.00 | 242,926,600} 286,852 2.04 1.54 COs 
1927 267 8,497,190.79 | 469,851,690} 387,573 1.80 Loon 103.5 
1930 273 10,752,720.00 | 671,028,310) 433,260 L262 2.09 130.1 
1933 300 _—*|11,639,178.12| 742,195,402] 460,878 | 1.57 | 2.10 134.2 
1936 302 12,922,466.47 | 881,972,324) 482,557 1.47 2.23 152.3 
1937 305 12) 680, 921.58 926, 350, 703| 490,140 1737 2.16 15725 
1938 312 12, 880,180.43 |1 004, 194,525} 507,132 1.28 2.12 165.0 


while the average monthly consump- 
tion has risen to 182.6 kilowatt-hours. 


Table No. II shows that domestic 
consumers in towns have a greater in- 
erease in kilowatt-hour consumption 
than in previous years. The revenue 
increased, but the average cost per 
kilowatt-hour dropped to 1.49 cents, 
with an average monthly consumption 
of 137.5 kilowatt-hours. 


Table No. III shows. similar 
formation for villages, but an average 
cost per kilowatt-hour of 1.8 cents, 
and an average monthly consumption 
of 106.7 kilowatt-hours. 


ub 


in- 


Table No. IV gives a summary of all 
domestic consumers in all municipali- 
ties. The revenue is slightly less than 
that of 1936, but the consumption is 
more than 100,000,000 kilowatt-hours 
in excess. The average cost per kilo- 
watt-hour is 1.28 cents, while the 
average monthly consumption has in- 
creased to 165 kilowatt-hours. It is 
interesting to note that the average 
monthly bill has remained almost level 
during the years 1929 to 1938, while 
the average monthly consumption has 
risen from 122.5 to 165 kilowatt-hours. 
It is also noted that the average 
monthly consumption for cities is 
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182.6; towns, 137.5, and villages, given in Tables Nos. I, II, III and IV. 

106.7 kilowatt-hours. Graph No. 2 gives the variations 
The growth in the use of electricity in the average monthly bills from the 

by domestic consumers is also illus- same tables. 

trated by graphs. Graph No. 1 shows Graph No. 3 shows the growth in 

the average cost per kilowatt-hour as_ the average monthly consumption. 
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TABLE NO. V 
Data FOR CITIES OVER 10,000 PopULATION 
COMMERCIAL LIGHTING SERVICE 
Average 
No. of Kilowatt- Number Average | Average Monthly 
Munici- Annual Hours of Cost Monthly | Consumption 
Year palities Revenue Consumed Consumers |Per Kw-hr. Bill w-hr. 
1914 12 $ 536,350.00} 14,048,500 12,439 3.80¢ | $3.94 103 .7 
1917 19 642,989.00} 27,479,800 19,573 2.34 2.96 126.6 
1920 21 1,103,599.00| 50,358,000 25,505 2.19 ielod 172.0 
1923 21 2,043,197.00| 91,146,500 | 32016 | 2.25 | 5.56 246.9 
1927 24 3,844,501.17| 169,213,258 43,702 2.27 7.49 329.2 
1930 26 4,919,496.00 | 242,278,308 50,046 2.03 8.31 409.6 
1933 26 4,910,798.54 | 242,854,622 51,769 2.02 7.90 390.9 
1936 26 5,673,317.44 | 298,250,755 52,058 1.90 9.08 477.4 
1937 26 5,309,814.19| 329,007,570 | 52,311 | 1.61 | 8.46 524.1 
1938 26 5,439,553.40 | 353,678,032 52,986 1.54 8.55 556.2 
TABLE NO. VI 
Data FoR TOWNS OVER 2,000 PopuULATION 
COMMERCIAL SERVICE 
Average 
No. of Kilowatt- Number Average Average Monthly 
Munici- Annual Hours of Cost Monthly | Consumption 
Year palities Revenue Consumed Consumers |Per Kw-hr. Bill Kw-hr. 
1914 17; $ 71,457.00 1,362,000 2,393 5.25¢ | $2.61 49.8 
1917 2h 134,730.00 3,100,600 4,107 4.35 2.76 63.5 
1920 36 221,867.00 6,179,400 5,736 3.59 3.30 91.8 
1923 43 315,530.00} 9,598,000 | 7,086 | 3.29 | 3.76 114.3 
1927 56 560,479.40| 20,372,460] 10,054 | 2.79 | 4.79 172.3 
1930 54 661,857.00| 27,841,568 | 10,274 | 2.38 | 5.38 226.4 
1933 60 663,596.72 | 29,864,388 10,966 2.22 5.04 226.9 
1936 Be, 687,355.93 | 32,957,583 10,600 2.09 5.40 259.1 
1937 58 704,091.44] 37,152,569 | 10,846 | 1.90 | 5.41 285.5 
1938 60 750,601.74] 42,243,795 11,159 1.78 5.60 315.4 
TABLE NO. VII 
DaTa FOR VILLAGES UNDER 2,000 PoPULATION 
COMMERCIAL LIGHTING SERVICE 
Average 
No. of Kilowatt- Number Average | Average Monthly 
Munici- Annual Hours of Cost Monthly | Consumption 
Year palities Revenue Consumed Consumers |Per Kw-hr. Bill Kw-hr. 
1914 14 $ 16,974.00 259,200 825 6.55¢ | $1.74 26.6 
1917 (ii 82,756.00 1,403,100 3,773 5.86 Sr rN ews 
1920 109 152,497.00] 2,799,500| 5,255 | 5.89 | 2.45 45.0 
1923 142 254,530.00 4,738,100 7,281 4.80 2.96 55.1 
1927 188 418,800.80} 11,020,419 10,283 3.80 3.50 91.9 
1930 193 513,518.00} 17,718,146 11,553 2.89 5°70 129.9 
1933 214 575,396.85 | 19,616,479 12,708 2.93 5 ee i 128.6 
1936 219 641,220.20} 24,027,215 13,220 2.67 4.04 15175 
1937 221 663,062.45 | 26,906,980 13,463 2.46 4.10 166.5 
1938 226 719,298.87] 32,440,178 13,876 |, 2.22 4.32 194.8 
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TABLE NO. VIII 
ALL MUNICIPALITIES TOTALLED 
COMMERCIAL LIGHTING SERVICE 
: Average 
No. of Kilowatt- Number Average | Average Monthly 
Munici- Annual Hours of Cost Monthly | Consumption 
Year palities Revenue Consumed Consumers |Per Kw-hr. Bill Kw-hr. 
1914 43 $ 624,781.00} 15,669,700 15,657 4.00¢ | $3.63 90.8 
1917 123 860,475.00} 31,983,500 27,453 2.69 QL 103.1 
1920 166 1,477,963.00| 59,336,900 36,496 2.50 Sel 140.0 
1923 206 2,613,257.00| 105,482,600 46,383 2.46 4.80 195.6 
1927 268 4,823,781.37 200, 606, 137 64,039 2.40 6.39 266 .7 
1930 273 6,094,871.00 287, 838, 022 71,873 Delt LoaLS 337.8 
1933 300 6,149,792.11 292, 335,489 75,443 2.10 6.79 322.9 
1936 302 7,001,893.57 355,235,553 75,878 1.97 7.69 390.1 
1937 305 6,676,968.08 | 393,067,119 76,620 17.70 7.26 427.5 
1938 312 6,909,454.01| 428,362,005 | 78,021 | 1.61 | 7.38 457.5 


COMMERCIAL SERVICE 


From the tables of revenue and con- 
sumption for commercial consumers 
will be seen the effect of improved 
store lighting and industrial condi- 
tions during the past few years. 

Table No. V shows a considerable 
kilowatt-hours increase in the cities, 
with the average cost per kilowatt- 
hour down to 1.54 cents, and an aver- 
age monthly consumption of 556.2 
kilowatt-hours. The average monthly 
bill remained almost level at $8.55. 

Table No. VI for towns shows a 
suitable increase in both revenue and 
consumption, while the average cost 
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per kilowatt-hour dropped from 1.9 
cents in 19387 to 1.78 cents in 1938, 
with the average monthly consump- 
tion rising from 285.5 kilowatt-hours 
in 1937 to 315.4 kilowatt-hours in 
1938. The average monthly bill was 
up slightly. 

Table No. VII shows that commer- 
cial consumers in villages had a con- 
siderable increase in consumption, 
with a good raise in revenue, but the 
average cost per kilowatt-hour drop- 
ped from 2.46 cents in 19387 to 2.22 
cents in 1938. The average monthly 
consumption rose from 166.5 kilowatt- 
hours in 1937 to 194.8 kilowatt-hours 
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in 1988. The average monthly bill 
was increased by only 22 cents. 
Table No. VIII is a summary of all 
commercial consumers. While there 
was an increase of 1,200 consumers 
over 1937, the kilowatt-hours con- 
sumed showed an increase of 35,000,- 
000 kilowatt-hours. Comparing the 
results with former years, it is inter- 
esting to note that the average month- 
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ly bill increased very slightly since 
1929, while the average cost per kilo- 
watt-hour dropped from 2.16 cents to 
1.61 cents, and the average monthly 
consumption rose from 328.6 kilowatt- 


hours to 457.5 kilowatt-hours durmg 


that period. 

The results shown in Tables Nos. 
V, VI, VII and VIII are graphically 
illustrated in Graphs Nos. 5, 6 and 7. 
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Ice-Coated Electrical 
Conductors 


By A. E. Davison, B.A.Sc., C.E., Transmission peace 
bie be. C. of Gano 


SUMMARY 


Observations have been made of the boundaries of the orbits of points 
at the centre of aspan of an ice-coated electrical conductor, when blown about 
by winds of the order of 30 miles (48.3 km) per hour. A few of these have 
been assembled, coordinated, and recorded, so as to facilitate the studies of 
those who may not have actually seen the phenomenon, but know something 
of the results of “Galloping”, and are convinced, as a result of their investi- 
gations, that studies should be made and measures taken, within safe econ- 
omical practice, by which it could be controlled or rendered less harmful. 

Practical limits for these orbits are suggested. Application of these 
more conservative clearance diagrams to some familiar types of modern 
construction is so disturbing that engineers and operators may either abandon 
these diagrams as impractical, or change their ideas of economic phase 
spacings. 

These suggested clearances are not an insurance, since conductor move- 
ments may be found outside these so-called practical clearance diagrams as 
the records herewith indicate, and since the fastenings and supporting struc- 
tures may be damaged mechanically not long after the conductors would 
otherwise have flashed sufficiently to burn electrically so that they fall to the 
ground. 

Brief references are made to other types of preventives and mitigants. 


I.—RECORDS OF EFFECT OF WIND 
UPON GLAZE-COATED ELECTRICAL 
CONDUCTORS 


66 HE bottom erossarm of 

Tower 31 collapsed under 

heavy ice loading, taking 90 

miles (145 km) of 110,000 

volt circuits out of service, parts of 

which remained out of service for 118 

hours while repairs were being made.” 

“The conductors were reported 

whipping together between poles 536 

and 537 which accounts for the series 
of one-minute interruptions.” 


Paper presented at the Conférence Inter- 
nationale des Grands Réseaux Electriques 4 Haute 
Tension at Paris, France, on July 1, 1989. 
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Such are the disturbing daily report 
forms that may reach the desk of a 
superintendent of one of the larger 
electric utilities whose transmission 
plant is spread over an area of from 
25,000 to 50,000 square miles (64,250 
to 129,500 sq. km). Investigations 
more frequently than not associate 
such occurrences with violent “gal- 
loping”. The observed limits of some 
cases of this galloping are available 
for analysis. 

Charts have been made of limits of 
travel from actual observations; other 
graphs have been developed by study 
ing still and motion pictures of such 


occurrences. Moving pictures of some 
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Fig. 1—Galloping Power Conductors 
(Lissajous figures). 
Observed Case: Galloping occurred in 
one phase only, the lower right phase. 
Line not energized at time of gallop- 
ing. Wind 20 to 30 miles per hour. 
Glaze: Thin coating of ice on 50 per 
cent. of circumference of cable. 110 
kv, 820,000 cir. mils all aluminium. 


ten to fifteen of them are now avail- 
able. From these graphs, seven have 
been selected either as being exem- 
plary or as illustrating some of the 
peculiarities of the phenomenon and 
they are herein described. 

The records herewith are in some 
cases taken some time after the first 
outage or first structural failure oc- 
curred. Meanwhile the weather and 
wind conditions had changed, and al- 
though there was galloping, it was not 
particularly extreme. It should there- 
fore be kept in mind that the loops 


were, at one time in the storm, much 
larger than were those actually rec- 
orded. They were so large and 
strenuous that the conductors flashed 
or conductors or fastenings failed 
mechanically. 


Fig. 1 records an occurrence of 
1928 near Niagara Falls. Circum- 
stances peculiar to this observation 
were: the motion was almost wholly 
in a vertical plane; there was a thin 
glaze on one side only of the conduc- 
tor; observers did not see the effects 
of gallop in one span _ transferred 
through suspension type insulators to 
an adjacent span; and only one of 
several cables between supporting 
structures was working at one time. 
When conductors were at rest, the 
clearances were 614 feet (1.98 m), the 
sags ten feet (3.05 m), the spans 350 
feet (106.7 m), and the conductors 
were 820,000 cir. mils (4.16 sq. em), 
all-aluminium. 


Fig. 2 is an observed case in which 
the deposit of ice and rime was 
irregular and had shapes that appear- 
ed to give results when acted upon 
by 80 miles per hour winds involving 
both “lift” and “drag” as described 
in most aeronautical studies of air- 
plane wings. Peculiarities in this 
case were: there was considerable 
horizontal motion; the effect of the 
gallop was carried through suspension 
insulator supports, but affected adja- 
cent spans less violently; and, as in 
Fig. 1, only one of several cables 
in a span was galloping at one time. 
Two or more cables were seen work- 
ing during the course of the obser- 
vation. It would not be good judg- 
ment to try to keep the circuit in ser- 
vice so long as any one of the conduc- 
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Fig. 2—Galloping Conductors (Lissa- 
jous figures). 
Observed Case: 110 kv “McGuigan” 
Suspension Tower. Conductor 312,000 
cir. mils a.c.s.r. Erected 1916. Ground 
cable 5/16 in. galv. steel. Span 630 ft. 
Ice Y2 in., irregular shapes. Wind 30 
miles per hour. Whole span moved as 
one loop “A” (See “Dancing Conduc- 
tors AJI.E.E. Convention’, June 23, 
L930}. 


tors of the circuit tended to give a 
demonstration of galloping. © 

The clearances and other charac- 
teristics were generally greater, but 
did not differ much from those in 
Fig. 1, although the observations 
were made at a quite different time 
but in nearby territory. 

Fig. 3 is the result of examining 
the records, both “movie” and still, of 
gallop that remained in a group of 
conductors some hours after the first 
electrical flashover had occurred. The 
clearances, sags, and spans, though 
generally greater, did not differ much 
from those of Figs. 1 and 2. Super- 
imposed, for the cables A and B only, 
are clearance orbits which are des- 
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Fig. 8—Galloping Power Conductors 
(Lissajous figures). 
Observed Case: Ground cable %% tin. 
Copper-clad Steel. Conductor 605,000 
cir. mils a.c.s.r. 80 mile per hour wind 
on Yo in. rad. ice. Span 780 ft. The 
typical figure used in discovering de- 


_ sirable clearances has been added to 


phases “A” and “B” only. These 
phases flashed. This disturbance ac- 
counted, during a subsequent inspec- 
tion, for the records of small loops 
above, the galloping having evidently 
subsided in the meantime. A major- 
ity of the 13 cables galloped during 
observations as small loops at one 
time or another. 


cribed later, and for which clearances 
should be provided in the more con- 
servative types of construction. The 
fact that these conductors actually 
did flashover between phases confirms 
the opinion that greater clearances 
might have been provided for greater 
service security. 

Fig. 4 records observations of low 
voltage cables having an insulated 
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Fig. 4—Galloping Conductors (Lissa- 
jous figures). 
2,200 volt, 105,600 cir. mils weather- 
proof copper feeders. Line East and 
West. Observed Case: Wind 5 miles 
per hour. Glaze quite thin coating of 
ice. 


covering, wherein the sag was. only 
a few inches for spans of about 100 
feet (30.5 m). The loops in this case, 
almost as wide as they were long at 
the time of observation, do not appear 
to be of importance. It is a fact, 
however, that this mild gallop, at 
times a full span loop, and at other 
times having one node point, did tear 
insulators and metal pings from their 
metal fastenings prior to the obser- 
vation. 


Fig. 5—Lissajous of Galloping. 105,- 
534° Cir. Mis 0.6.8.7: 
Observed Case: See Archbold Report, 
Electrical World, page 201, Jan. 26, 
1929. Wind 25-30 miles per hour. Ice 
covered cables. Ice % in. thick. 
Icicles not over 1 in. long. 


Fig. 5 was reproduced from one 
of the earlier detailed descriptions of 
galloping by Archbold’, observations 
having been made, according to the 
report, as early as 1914. The loops or 
orbits indicate what happened when 
this circuit flashed. 

Fig. 6 records happenings in 
a span of cable to which artificial 
flaps simulating sleet were attached. 
This conductor looped as does a skip- 
ping rope. The direction of the loop- 
ing should be especially noted as the 
work done on the individual wires of 
a conductor by this twisting action, at 
entrance to dead-end clamp for in- 
stance, may later be found to be of 
importance. Practical cases of this 
type of looping have been reported 
from the field. Such reports, and this 
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Fig. 6—Path of centre point of con- 
ductor dead ended at each end and 
equipped with artificial flaps giving 
effects not unlike that observed in 
sleet storms. Practical case, see D. C. 
Stewart, Paper on Dancing Cables, 
presented at Northeastern District 
Meeting A.I.E.E., Buffalo, New York, 
May 5-7, 1937. 


record, indicate that clearances cannot 
be made economically for all possible 
eases of galloping. 

Bigs was produced so as _ to 
visualize conditions when two power 
conductors, having nearly vertical 
configuration and operating in quite 
level and exposed territory, flash 
under sleet coatings and light winds. 
Flashing was frequent and sufficient- 
ly violent in one only of the two cir- 
cuits of a tower line during a glaze 
storm, that a decision could be made 
that the hundred-mile radial service 
would be served better with only one 
110,000 volt circuit. The circuit that 
flashed several times was left out of 
service until a patrol was made 
(which incidentally yielded no infor- 
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mation) and until the storm had sub- 
sided. As has been established in 
other cases, there might have been 
considerable merit in this case in de- 
liberately overloading one circuit to 
such an extent that it would have 
been kept warm enough to limit fur- 
ther deposits of glaze. As the result 
of local information and of a more 
detailed patrol in good weather, flash 
marks were found in one span only. 
These were at approximately the 
quarter-span point, 180 feet (54.9 m) 
from the end of a 668-foot (203.5 m) 
span. The conductor was lowered to 
the ground and examined. The burns 
were fresh and were not sufficiently 
deep to warrant either cutting out or 
the addition of a split repair sleeve. 
The diagram shows what has been 
observed in other cases where flashes 
occurred at quarter-span points with 
galloping of comparatively small di- 
mensions. One conductor has the larg- 
er loop added to show desirable clear- 
ances for galloping which, it should 
be kept in mind, may occur quite in- 
frequently. This sectional outage did 
not cause an interruption to service. 
The pair of radial lines, some 102 
miles (164.3 km) long, served with 
interruptions to service of less than 
one per annum for seventeen years, 
averaging only slightly over one min- 
ute per year for that period. There 
was one interruption during the life of 
these two circuits that totalled a little 
less than two hours during which 
clear phases were being selected. One 
of the circuits finally went back into 
service without any repair. That par- 
ticular trouble was due to the irregu- 
lar unloading of a quite heavy load of 
sleet. 
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Fig. 7—Galloping and outage occurred, December 31, 1987. 


Movement and 


flashing observed. Marks and local conditions studied after the storm. One 
of the two 110 kv circuits was automatically removed from service for six 
hours after the storm and was returned without mishap and after patrol which 
did not locate fault. Wind: 35 miles per hour. Sleet 5/8 in. max. radial thick- 
ness, generally on upper one half of surface only. Flash marks were found 
at a later date, having occurred 180 ft. from end of 668 ft. span. Galloping 
was evidently with one node at mid-span. Sleet remained on these conductors 
with no wind until after Jan. 10, 1938. The side view of span illustrates how 
conductors having nearly vertical configuration can flash when the loop is 
quite small. The galloping must be asynchonous. One only clearance loop at 
centre span which conservative designers might use is shown dotted. 


It should be noted in this case, that 
fatigue due to galloping is no respec- 
tor of conducting materials, copper 
being the conductor in this and some 
other cases. For a given tensile load, 
some types of material may have 
somewhat greater resistance to fa- 
tigue. Observations indicate that if 
galloping of electrically dead conduc- 
tors persists over a long period of 
time, some type of mechanical failure 
will result. 

IJ.— CHARACTERISTICS OF GALLOPING 

Although there are a number of 
specific records, sufficient cases have 


not yet been assembled to establish 
peculiarities of these smooth glazes 
on only one side of a conductor (fig. 
1), wherein ‘Magnus’ or like ef- 
fects are in evidence, as comvared 
with thicker irregular coatings of ice 
and rime sometimes approximating 
the cross-section of an airplane wing 
(fig. 2). Observers, however, seem 
to associate excessive movements in 
the vertical plane, having very little if 
any horizontal motion, with thin 
glazes. They also seem to conform to 
the opinion that, in these cases, gal- 
loping is not transmitted appreciably 
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from an active span through the sup- 
ports to an adjacent span. In the case 
of heavily coated conductors, the loops 
through which a point on the conduc- 
tor near the centre of the span travels, 
have horizontal displacements, pos- 
sibly due to gustiness or drag of about 
fifty per cent of the vertical limits. 


Reporters seem to associate these 
phenomena with winds of the order of 
30 miles per hour, and in one or two 
cases this has been checked by secur- 
ing official readings from a nearby 
meteorological station. Wind veloci- 
ties reported are doubtless only ap- 
proximations. However, the most fre- 
quently mentioned is 30 miles per 
hour. 


Galloping evidently can occur with- 
out glaze, and aside from electrical 
short circuits” there are a number 
of fairly authentic cases. It would 
appear that it can be produced in a 
wind tunnel when using a conductor 
having a uniform unglazed surface. 
Nevertheless, there is a tendency on 
the part of some investigators to con- 
fine their studies to the effects asso- 
ciated with glazed conductors. Other 
types of gallop are comparatively in- 
frequent. 


Experience indicates, incidentally, 
that it is good practice to investiyate 
conditions intimately at the ends of all 
clamps and of all fastenings in any 
part of a line where gallop is known 
to have occurred. If galloping has 
created a weak spot in a conductor by 
tearing several strands of a cable 
apart or by excessive wear and abra- 
sion of a conductor or tie wire, then 
aeolian vibrations, ordinarily quite 
slow in producing a fault, concentrate 
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on the weakened spot and cause im- 
pairment or possibly failure in mild 
quiet weather. 


Reports are available indicating 
that a glazed conductor has perform- 
ed in the field as a skipping rope 
would, inasmuch as the mid-point rose 
as far above the line between points 
of support as it is below that line 
when at rest, much as was observed 
when using artificial flaps (fig. 6). 
This is exceptional, and indicates 
clearance limits that an economic de- 
signer cannot expect to reach. 


IIJ.—PRAcTICAL LISSAJOUS®’ FIGURES 
A large majority of the recorded 
galloping generally lies within an area 
having vertical displacements reach- 
ing an elevation one foot (0.305 m) 
above the line drawn between the 
points of support to a point a radial 
distance of 125 per cent of the loaded 
sag beyond (below) this line. It is 
preferable, in drafting these areas, to 
centre them on a stabilized radial sag 
line displaced from the vertical by 
that angle normally associated with a 
thirty-mile wind acting on the surface 
of the loaded (enlarged) conductor. 
The maximum horizontal displace- 
ments more frequently observed are, 
first, that the conductor, in a gusty 
thirty-mile wind, may swing to wind- 
ward, back to the vertical, from its 
static position; second, that it may, 
when galloping in a gusty wind, travel 
a similar distance beyond, that is to 
leeward of, the static position. 

These four limits for displacement 
establish four points on an elliptical 
orbit for the path of the centre point 
of a conductor. In the absence of a 
better clearance diagram, the above is 
submitted. Applications of it have al- 
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ready been made which indicate that 
it is possible to design reasonably 
within those limits. Many operating 
lines with which the author is familiar 
operate over fairly long periods with- 
out excessive outages. These lines 
may not have operated carrying glaze, 
during a period of high (30 miles per 
hour) winds. Nevertheless, it is free- 
ly accepted that certain more or less 
orthodox and modern clearances make 
either these orbits (Lissajous 
figures), or the clearances actually 
used on these modern designs them- 
selves, appear ridiculous. Certainly 
one of these two ideas must be aban- 
doned. If comparisons are desired, 
some of the more standardized clear- 
ances are described by P. H. 
Thomas” and by the Standard Hand- 
book for Electrical Engineers”. 


It may be that relatively large 
(500,000 to 1,000,000 cir. mils) (2.53 to 
5.06 sq. cm) conductors having spans 
of the order of 1,000 feet (305 m), 
radial spacings of the order of 25 
to 30 feet (7.62 to 9.15 m) and sags 
(pendulums), including the length of 
suspension insulator, of the order of 
40 to 45° feet (12.2-tol13.72 m), ican 
searcely be expected to operate in the 
exposed areas for long periods. with- 
out flashing from phase to phase if 
there are any mechanical forces to 
move the conductors about appreci- 
ably. Combinations of glaze storms 
and following winds, across the line 
of thirty or more miles per hour, are 
quite infrequent and it may be, there- 
fore, since interruptions are infre- 
quent from this cause, that even con- 
servative designers should not aim at 
such an expensive service. 


IV.—APPLICATIONS OF PROPOSED 
CLEARANCE ORBITS 


Fig. 8 provides an opportunity to 


‘study the effect that the application 


of these orbits might have upon clear- 
ance diagrams for designers. The 
configuration conforms reasonably 
with the results of an effort to design 
an inexpensive steel-supported line 
using conductors having ultimate 
strengths of the order of 100,000 
pounds (45,300 kg) and conductivity 
equivalent to that of say 150,000 cir. 
mils (0.76 sq. em) copper. This config- 
uration does not vary greatly from 
the use of sixty-foot (18.29 m) poles 
twinned with single horizontal cross- 
arm erected so as to support suspen- 
sion insulators at a point four to six 
feet (1.22 to 1.83 m) below the one 
or two earthed cables which may be 
erected at the top of the poles. 


Three diagrams are shown. On the 
left, that sag for which the conduc- 
tors, if the orbits were applied to it, 
might be kept clear of one another if 
there were no ground wire. The 
spans, of necessity, must be quite 
short, and there will be a relatively 
large number of structures per mile. 
Second from the left, a diagram is 
introduced to show the extent to 
which ground cable supports must be 
elevated above current practice in 
order to provide some assurance to 
the conservative designer that conduc- 
tors will not flash, during sleet 
storms, to the grounded conductor. 
The diagram on the right shows what 
happens when the assumed orbits are 
applied to what appears to be current 
practice in configurations for modern 
lines that operate quite well most of 
the time. If any attempt were made 
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Fig. 8—Comparison of span lengths using sags of 21 ft., 2 in.'which may keep 

clear when galloping with sags of 36 ft., 6 in. with which high twin poles or 

steel towers are frequently used and where conductor spacing is of the order 

of 14 ft.,0 in. The spans change from 880 ft. to 660 ft. praviding horizontal 

spacing is not changed. Heights for the same clearance to ground might be 
changed by 15 ft., 4 in. which is the difference in sag. 


to add a communication circuit to 
these poles or towers, then the clear- 
ances would be quite limited indeed. 

Comparatively low cost lines can be 
built having radial spacing of the 
order of 5 to 7 feet (1.52 to 2.14 m), 
sags 25 to 50 per cent greater than 
the radial spacings, and spans of the 
order of 350 feet. Fig. 9% indi- 
cates one pole top of this type. There 
are many others, most of which in- 
volve short spans and may account for 
relatively greater costs, especially if 
the conductor chosen is large. For 
such lines, additional costs and annual 
charges, if any, may be considered by 
conservative designers and adminis- 
trators as chargeable to security of 
service. 


V.—MECHANICAL TROUBLES 
One notable objection to what may 
at first appear to some as being a 
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comparatively expensive practice is 
that, in case severe galloping does de- 
velop in either type of line, or in case 
electrical burn-downs can be avoided 
by various means available, neverthe- 
less the observed violence of the me- 
chanical movement satisfies the ob- 
servers that the system presently will 
be damaged, in some way, mechani- 
cally. This occurs usually at or near 
the fastenings, at points in the con- 
ductor or in the supporting structure, 
that have been weakened by aeolian 
vibrations or because of some other 
type of mechanical fatigue. 


VI.—RELATIVE IMPORTANCE OF GAL- 
LOPING AS COMPARED WITH FATIGUE 
DUE TO AEOLIAN VIBRATIONS 

Aeolian vibrations are referred to 
only incidentally. The relative impor- 
tance of these two problems to those 
who would study fatigue in electrical 
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Fig. 9—Application of Lissajous te 

“Wishbone” Construction. Coxduc- 

tors 211,000 cir. mils a.c.s.r. ground 

cable 9/32 in. galv. steel. Telephone 

3 wire cable, each wire being No. 13 
b.w.g. Span 325 ft. 


This particular configuration operat- 
ed on a 78-mile line from 1920 to 1939 
with 4 outages (3 momentary), due to 
causes within the line itself. One of 
these, which was momentary, was at- 
tributed to gallop due to light, sticky 
snow load falling off unevenly. With 
minor modifications this type of con- 
struction has been used with conduc- 
tors from -66,000. ca mus <0.¢.s:7.-to 
336,400 cir. mils a.c.s.r. and in some 
cases ‘ike copper conductors. Stan- 
dard spans were from 325 ff. to 
400 ft. 


conductors is quite controversial and 
is not easily determined. There are 
examples of failures wherein both 


types have evidently been at work. 
High mechanical tensions seem to add 

to the troubles developing out of both 

problems. 

VII. ALTERNATIVES THAT May BE 
USED TO IMPROVE SERVICE SECURITY 

Alternatives by which service may 
be improved are quite limited. Among 
these are: artificial or accidental 
heating of conductors so that glaze 
cannot form; expensive loop systems 
so designed that there will be supply 
lines from two directions for al! im- 
portant loads, in the hope that sleet 
storms with following winds will not 
cause galloping throughout the whole 
district at one time; and underground 
systems. 

High speed automatic reclosing 
breakers, which seem to improve ser- 
vice in districts where lightning is 
troublesome, may add to security of 
service under sleet and wind condi- 
tions. 
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Drying Out Flooded Electrical 
Machinery 


By Engineers of the Operating Department, H.E.P.C. of Ontario 


OLLOWING the flooding of 

the Ontario Power generating 

station, (a 180,000 horse- 

power development of The 
Hydro-Electric Power Commission of 
Ontario, situated on the Niagara 
fiver at Niagara alls, Ontario), on 
January 26, 1938, the Commission’s 
staff was faced with the problem of 
returning this plant to service with 
a minimum of delay and expense con- 
sistent with the Commission’s stan- 
dard of maintenance. The conditions 
which had to be met were described 
in general terms in The Bulletin of 
June, 1938. Inasmuch as the June 
article dealt very sketchily with cer- 
tain technical details which are of 
more than passing interest, the pre- 
sent paper deals with a number of 
these details in a more compreshen- 
sive manner. Naturally, drying out 
electrical equipment constituted a 
large part of the rehabilitation work 
and it is thought the experience gain- 
ed by those actively engaged in this 
branch of the work will be helpful to 
others should they be faced with a 
similar problem. 

Two methods of drying electrical 
equipment will be described, both of 
which were used successfully at the 
Ontario Power generating station. In 
both methods the machine is first 
washed down with a cleaning solvent, 
wiped as dry as possible, and the 
hand-taped insulation removed from 
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the coil ends at the soldered joints to 
permit egress of moisture; the ma- 
chine terminals are then disconnected 
before commencing drying operations. 
These methods are referred to as: 

1. Hot air and internal heating. 


2. Vacuum drying. 


1. HoT AIR AND INTERNAL HEATING 
METHOD 

In this method, drying is accom- 
plished by producing evaporation of 
moisture through the circulation of 
hot air through the windings, the hot 
air supply being obtained through a 
combination fan and heater installa- 
tion. Obviously, one of the first steps 
to be considered is the selection of the 
proper size heater and fan for any 
given machine. 


Selection of Fan and Heater 

The selection of the proper units is 
greatly facilitated by the use of the 
chart shown in Fig. 1, which has been 
prepared from a series of calculations 
and which gives the fan and heater 
size required to raise the temperature 
of the air to the desired value at vari- 
ous heating rates and for different 
weights of machines. This chart is 
used as follows :— 

1. Determine the weight of the ma- 

chine to be dried; the total wight 

of iron and copper will be close 

enough as a safety factor has been 

provided in the curves. 
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Fig. 1—Heater and fan sizes. 


2. Decide upon the heating rate to 
be used; generally speaking, a low 
rate will be selected for the large 
machines to prevent mechanical 
strains through too rapid heating. 
For smaller machines a somewhat 
higher rate may be safely used. 
Rates in excess of 5 deg. cent. per 
hour are not recommended. 

3. Having determined the values 
for (1) and (2) above, the size of 
the heater may be read directly 
from the chart by finding the point 
of intersection of a vertical line 
drawn through the weight of the 
machine as an abscissa and the 
dotted line corresponding to the 
rate of heating selected, and from 
this point following a horizontal 
line to the left to the heater size 
indicated. 

4. Select the air temperature rise 
required. This should be done as 
follows :— 


Assume the maximum allowable 
temperature of the winding 25 to 30 
deg. cent. below the rated maximum 
for the insulation, as this should be 
a safe and satisfactory value for 
prolonged application of heat. To 
this figure add 35 deg. cent. which 
will offset the heat losses and pro- 
duce a reasonable heating rate. The 
figure so obtained will correspond 
to the required temperature rise of 
the air. Using the heater size as 


determined in (8), find the point of 


intersection of a horizontal line 
through this point with the vertical 
line through the temperature rise 
required, and by means of inter- 
polation between the fan capacity 
curves shown, the required quantity 
of air in cu. ft. per min. will be in- 
dicated. A fan capacity of about 
10 per cent in excess of this value 
should be used to give ease of tem- 
perature regulation. 
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igs 2 


Type of Heater 


Due to the high temperatures re- 
quired for rapid drying, and for eco- 
nomic reasons, an electric element is 
practically a necessity for heating, 
and as fairly large heaters will gen- 
erally be required they will probably 
have to be built specially for the job. 


A satisfactory type of electric 
heater may be constructed, using % 
by 44 in. band iron for the element, 
which should not be worked at more 
than about 200 deg. cent. in order to 
remain within safe temperature limits 
for the iron. As the resistance of 
this iron is about .0091 ohms per foot 
at 200 deg. cent., the total length of 
iron required is readily calculated for 
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150 kw., 550-volt, single phase heater. 


any particular size heater at a given 
voltage from the formula :— 
aS 


R 

As the length of iron will be con- 
siderable, conservation of space is a 
factor and it will be found that some 
saving will be made by winding the 
iron in coils upon a 2 in. or 2'% in. 
mandrel and supporting the coils on 
an iron pipe framework by means of 
strain insulators. A 150 kw., 550 volt 
heater, constructed along these lines, 
is shown in Fig. 2. 


Watts«— 


Machine Enclosures 


In order to reduce heat losses and 
eoncentrate the heating, all windings 
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Fig. 3—Drying enclosure for 9,000 kw. generator at the Ontario Power 
generating station. 


and iron of the machine should be 
completely enclosed. A frame house 
of 2 by 4 in. wood studding with % in. 
sheet insulating board used to form 
an interior lining for the studding, 
thereby reducing wall air friction to 
a minimum, makes an ideal enclosure. 
Economics permitting, rock wooi in- 
sulation should be applied to the up- 
per half and roof of the house, which 
may be held in place between studs 
by means of wire netting. The lower 
half of the house may be wrapped with 
asbestos paper, forming an air space 
between the paper and the insulating 
board. Since the materials used in 
the construction of such an enclosure 
will have a fairly high salvage value 
at the termination of the job, and as 


heat losses will then be kept to a mini- 
mum, the additional insulation is 
recommended. 

The heat inlet opening to the en- 
closure should be as near the base of 
the machine as possible with ventila- 
tion openings provided in the opposite 
wall near the base and in the roof 
corner diagonally opposite to the inlet 
opening. Doors, preferably of the 
sliding type, must be provided for 
these openings so that correct air flow 
may be maintained and inlet air tem- 
peratures regulated. An _ entrance 
door to the enclosure should also be 
provided for purposes of inspection. 
Fig. 3 shows an enclosure of this type 
built over a 9,000 kw. machine at the 
Ontario Power generating station. 
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Temperature Indicators 

Some means must be provided for 
measuring temperatures at various 
points on the winding surface, and if 
such indicators are not built into the 
machine, the easiest method of ob- 
taining these readings is by attaching 
thermo-couples to the winding surface 
by means of putty. Couples should be 
located at the ends of the coils and 
Should be placed in locations which 
will permit obtaining a complete sur- 
vey of the machine temperature. This 
is necessary since the hottest point 
and temperature spread will govern 
the drying rate of the machine. It has 
been found by experience that the 
drying rate is materially increased 
when the whole machine is dried at a 
uniform temperature. 

Protection 

A thermal relay which will operate 
to shut down the fan and heater 
should be installed in the roof of the 
drying enclosure and at some point 
close to the heater. An air flow relay 
should also be used in the air stream 
to shut off the heater in the event of 
accidental shut down of the fan. These 
precautions are necessary to safeguard 
the machine against excessive tem- 
peratures which might permanently 
damage the winding. 

Operation of Equipment 

In this method of drying rotating 
machinery, four stages of operations 
are necessary :— 

1. The initial heating-up period 

which is carried out with the ma- 

chine at rest must be performed 

carefully to avoid cracking the in- 

sulation; this requires the selection 

of the proper size fan and heater 

to produce a proper heating rate. 
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During this period, the machine is 
heated uniformly but as the ma- 
chine temperature approaches the 
desired maximum, it will be found 
necessary to juggle the ventilation 
opening sizes. It may be found 
that the fan inlet must be partially 
blocked or that a new ventilation 
opening is required. 

2. When it has been deemed that 
the insulation is sufficiently firm to 
withstand mechanical stresses set 
up from centrifugal force, the rotor 
of the machine should be rotated at 
about half speed. The only means 
of determining whether or not the 
insulation will withstand the 
stresses of rotation is by inspection. 
Insulation resistance tests should be 
made daily to follow the progress 
and effect of the drying. However, 
care must be taken to choose a suit- 
able megger, one which will not 
produce a voltage high enough to 
damage weak insulation. 


3. A synchronous machine, such as 
an alternator, should be stopped 
periodically and the field insulation 
tested. When the field resistance 
reaches about 1,000 ohms per volt of 
maximum field voltage, the stator 
windings should be short-circuited 
at the terminals and a weak field 
built up, preferably using a separ- 
ate exciter as a direct current sup- 
ply. This produces internal heating 
of the copper and tends to drive the 
moisture outwards to the coil sur- 
faces and to the open ends of the 
coils. At this stage it becomes 
necessary to cut off the exterior 
heat and use the fan only, as other- 
wise excessive temperatures will re- 
sult. The machine temperature is 
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then controlled by the amount of é 
field excitation and cold air flow. In 
all probability it will be found that 
the bottom sections of the machine 3 
will be colder than the top, but this 
may be corrected by installing two 
or three small electric heaters in 
the pit under the base of the 
machine. 


CHARACTERISTIC CURVES OF 
INSULATION RESISTANCCV3S_ TEMPERATURE 
FOR A9000 Kw ALTERNATOR AT THEOPGS 


Macune wer \ x CIACUME OR? 


In the case of an asynchronous ma- 
chine, such as an induction motor, 
internal heating should be provided 
by passing a direct current through 
the stator winding, using an exciter 
unit for this purpose since low volt- 
age is required and the amount of 
current is limited by the maximum 
permissible insulation temperature. 
4, In the fourth stage the daily 45 36 30 7535 
AVERQAG& INSULATION TEMPERATURE -°€ 

megger tests of the insulation 

should be continued, and periodi- Fig. 4-—Characteristic temperature- 
cally, about every three days, atem- resistance curves for wet and dry in- 
perature run down test should be sulation. Note break at 61.5 deg. 


ALLEL REQUIRECINT FOR 
a = 11 O35 CEA 


conducted upon the machine. This cent. in curve for wet insulation. 
test consists of cutting off all heat 
and allowing the machine to cool to When the insulation resistance has 


approximately 40 deg. cent.; while 
the machine is cooling megger in- 
sulation tests are made, noting the 
temperature at which each reading 
is taken. From these data the char- 
acteristic curve of insulation resist- 
ance against temperature may be During the drying operations at the 
plotted, using a logarithmic scale Ontario Power generating station, a 
for megger readings and an arith- question was raised in regard to the 
metic scale for temperatures. <A possibility of moisture condensing on 
typical curve obtained in this man- windings during the cooling tests; 
ner is shown in Fig. 4. however, a little thought on this sub- 
With moisture present, it will be ject will show that trouble from this 
found that a very definite break ap- Source is highly improbable, except 
pears in this curve, usually between Possibly in tropical climates. It is 
55 and 65 deg. When this occurs it impossible for moisture to form on a 
indicates that drying should be con- machine unless it cools below the dew- 
tinued. point temperature of the surrounding 


reached a constant value, the machine 

may be considered dry; it remains 
then only to reinsulate the ends of the 
coils, apply a high potential test, and 
place the machine on load. 
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_ air. Since large amounts of heat are 
being added to the air while the tem- 
perature of the machine is falling to 
40 deg. cent., it is extremely unlikely 
that very high percentage humidity 
will be encountered, even during the 
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period of maximum evaporation, and, 
therefore, there is little or no danger 
of moisture gathering upon the wind- 
ings during a “decreasing tempera- 
ture” test. 


(To be continued) 
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Georgian Bay Municipal Elec- 
tric Association Meeting 


ENETANGUISHENE was se- 
lected as the place for the 
Annual Meeting of the Geor- 
gian Bay Municipal Electric 
Association, but the Water and Light 
Commission of this enterprising and 
historic town planned differently. The 
meeting which was held on September 
12th, took place on board the C.P.R., 
S.S. Keewatin, which proved a dscid- 
edly popular and attractive move. 


The Executive met in the morning ~ 


at the office of the Penetanguishene 
Water and Light Commission when 
final arrangements for the afternoon 
meeting were made. The delegates 
boarded the Keewatin at Port 
MecNicoll and at about 2.30 o’clock the 
' boat, with about 300 people on board, 
started for a cruise on Georgian Bay. 

Immediately after the boat left her 
dock, John Kalte of Hanover, Presi- 
dent of the Association, called the 
meeting to order in the Salon of the 
boat. Mayor Hatten of Penetangui- 
shene welcomed the delegates to the 
convention. Before any business was 
introduced, Mayor A. J. Metzger of 
Hanover presented the following reso- 
lution: 
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“THAT this meeting of the 
Georgian Bay Municipal Electric 
Association place itself on record as 
heartily in accord with our Cana- 
dian Government in its position 
alongside the other members of the 
British Commonwealth of Nations 
in upholding our free and demo- 
cratic form of government in op- 
position to force as a ruling and 
governing principle, and we pledge 
ourselves to do all in our power to 
strengthen and support them in 
carrying to a successful conclusion 
this conflict.” 

The resolution was carried unani- 


mously and with enthusiasm and the 


entire gathering rose and sang the 
National Anthem. 

The 1939 officers were re-elected 
for another year, Viz.: 

Honorary President—David Hurrie, 
Midland. 

President—John Kalte, Hanover. 

1st Vice-President—Alfred Menary, 
Grand Valley. 

2nd Vice-President—R. D. Boyes, 
Alliston. 

Secretary - Treasurer — H. S. N. 
Denef, Hanover. 
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Directors—Dr. J. Marcus, Kincar- 
dine; G. F. Hutcheson, Huntsville; 
C. J. Halliday, Chesley; W. Dixon, Ar- 
thir: J. Fi Jackson, Barrie; > Rial: 
Beaulieu, Penetanguishene; P. E. 
Byrne, Beaverton. 


Messrs. R. D. Boyce of Alliston and 
William Brown of Meaford, were elect- 
ed as members of the Board of the 
Ontario Municipal Electric Associa- 
tion. 

C. J. Halliday, Chairman of the 
Chesley Public Utilities Commission, 
introduced a resolution which was 
carried unanimously, protesting 
against further taxation of public 
utilities and Hydro as such a move 
was contrary to the principles of 
Hydro, which was power at cost. It 
would cost too much money to collect 
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such taxes and was merely taking 
money out of one pocket and putting 
it in another. If Ontario is to retain 
her premier position it must maintain 
the original principles of the scheme, 
principles which were fought for. He 
urged that the Association go on 
record as opposed to any further taxa- 
tion and seek the co-operation of other 
bodies. 

Other matters discussed were mat- 
ters arising out of the war situation, 
power available for the Georgian Bay 
system and _ financial conditions. 
Engineers of the Commission’s Muni- 
cipal Engineering Department contri- 
buted the information and answered 
questions by the delegates. This dis- 
cussion extended until nearly time for 
evening dinner; the boat returning to 
port at about 10 o’clock. 
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Recalling Edison 


Some Notes on His Work 


By A. Pe Trotter, Mi inst) C-E2 NELE Ee 


DISON did not pose as a scien- 
tific man, though he was 
generally regarded by Ameri- 
cans and by the American 

Press as the most eminent one of the 
day. He was said to pride himself 
on not knowing what other workers 
were doing, doubtless for the reason 
that in so doing he might be led away 
into matters of less importance. 

Those who knew nothing of techni- 
cal matters regarded Edison as a ma- 
gician, and his inventions as the result 
of his marvellous intellect. Unlike the 


work of so many men of that day his 
work was not done single-handed; he 
freely employed assistants in his ex- 
periments and inspired them with his 
impetuosity. Put at some disadvan- 
tage by the exaggerated effusions of 
journalists, these were likely to pre- 
judice other workers against him. He 
never passed off the work of his as- 
sistants as his own, but it was said 
that in hig telegraphic days he pro- 
duced the quadruplex system only by 
combining two existing duplex sys- 
tems. On the other hand, the thought 
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- that some one was stealing his inven- 
tion roused him to fury. 


He probably knew little, if anything, 
of the work of Star, Lodyguine, and 
of Sawyer and Mann in their attempts 
to produce incandescent lamps, while 
Joseph Swan was so well acquainted 
with them that he did not think that 
his lamp with a practical carbon fila- 
ment was patentable. 


“SUBDIVIDING THE ELECTRIC LIGHT” 

The success of public electric light- 
ing by are lamps and Jablochkoff 
“candles” was popularized in Paris at 
the exhibition of 1878, and this was 
followed by the great “gas scare.” 
There was a financial panic both in 
American and English gas shares, for 
the world was thrilled in October, 
1878, by the announcement that Edi- 
son had succeeded in “subdividing the 
electric light.” Perhaps it would be 
more accurate to say that the Ameri- 
can Press did all they could to thrill 
the world. This was in my last year 
at Cambridge, and I naturally took an 
interest in it. 

In his patents of 1878 and 1879 
Edison described a lamp with platin- 
um-iridium filaments, and Lane Fox 
took a patent for a lamp with a simi- 
lar filament in 1878, and pointed out 
the importance of a high resistance. 


The selection of an alloy of these 
two metals suggests that the inven- 
tors took a crucible of one of the mol- 
ten metals and then added and care- 
fully stirred in the other. But the 
fact is that platinum in its native 
state always contains a number of 
other rare metals. In the process of 
refining, all these are dissolved away 
with acids, and the iridium which is 
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very difficult to separate remains and 
does no harm. 

Edison sent out twelve explorers in 
January, 1879, to search for platinum. 
In the same year Swan, who had ex- 
perimented with carbon twenty years 
before this, and had abandoned it, 
succeeded, and showed lamps with 
carbon filaments at a lecture at New- 
castle. 

When Edison found that platinum- 
iridium was impracticable, he turned 
as others had done to carbon, and 
finding that thin strips of bamboo 
gave promising results, he dispatched 
three explorers to search the world to 
see if they could find a better vezet- 
able fibre than bamboo for making 
lamps. I do not want to disparage 
his work. He made a brilliant dis- 
play at the Paris electrical exhibition 
of 1881. Swan lamps may have been 
shown there as well, but I do not re- 
member seeing them. Edison contri- 
buted very largely to the advance of 
electric light by popularizing it. 


DYNAMOS AND ALTERNATORS 

Nor do I wish to make adverse cri- 
ticisms about his dynamos. In those 
days, and indeed until the paper by 
Dr. John Hopkinson and his brother 
Edward was read before the Royal 
Society in 1886, directing attention to 
the importance of the magnetic field, 
we were all building dynamos by eye. 
Edison may have had some such dea, 
and thought that the operation of the 
field magnets was in proportion to 
their length, and made them six dia- 
meters (over the windings) long. He 
preferred a number of small dynamos 
in a station to a few large ones (and 
Sir. Alexander Kennedy’s_ stations 
were noticeable for this). But Edi- 
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son, at first, went to extremes. In 
the authorized account of some cf his 
inventions in Scribner’s magazine, 
February, 1880, by his mathematician 
F. R. Upton, a view (no doubt imag- 
inary) is given of a battalion of fifty 
dynamos in ten rows of five, set so 
closely together that there is hardly 
room to pass between them. 


But two years later he had altered 
his views, and I was impressed when 
I saw the Edison dynamo used for 
lighting the Holborn Viaduct in Lon- 
don in 1882. I knew nothing about 
dynamo design in those days. The 
weight without the base plate is said 
to have been 20 tons, with more than 
17 cwt. of copper in the armature and 
more than 13 ecwt. on the field mag- 
nets. These consisted of two sets of 
four above and one set of four below 
(The Electrician, Vol. 9, page 200). 
It was rated at an output of 1,400 61 
c.p. lamps; 8144 to the horsepower. I 
remember the driver in charge dem- 
onstrating the safety of the ‘‘Edison 
system” (compared with arc lamps) 
by laying his bare hands on the 110- 
volt d.c. terminals and “taking all the 
current through him.” But the lamps 
did not blink. 


He had made one excursion into the 
alternating current system in 1879. 
His alternator is described and i!lus- 
trated in The Electrician, Vol. 2, p. 
165. The account is taken from the 
French patent specification published 
in The Engineer. “It has been known 
that vibrating bodies, such as a tun- 
ing fork or a reed, can be kept in 
vibration by the exercise of but little 
power.” He proposed to apply this 
principle to a tuning fork two metres 
long, vibrating 16 times per second. 


The Engineer observed: “Mr. Edison 
has probably succeeded in producing 
the very worst magneto-electric ma- 
chine ever made—that is to say, if he 
really has ever constructed one ac- 
cording to his specification, which we 
much doubt.” The drawing shows 
that considerable attention must have 
been given to it, and this the more 
indicates the inventor’s lack of ac- 
quaintance with scientific or even 
mechanical principles. I have seen no 
estimate of the proportion of Edison’s 
inventions in the years 1877 to 1880 
that never passed beyond the stage of 
patent specifications, but it must have 
been great. 


CARBON BUTTON TELEPHONE TRANS- 
MITTER 

His invention of the carbon b-itton 
telephone transmitter in 1878 seems 
to have been made at about the same 
date as and quite independently of 
Prof. Hughes’ microphone. There is 
an interesting distinction between the 
two. Edison must have the credit for 
beginning on sound scientific prin- 
ciples, depending on the variation of 
the electrical resistance of certain 
substances with mechanical pressure. 
With his assistant, Charles Batchelor, 
and the use of a Rutherford diffrac- 
tion grating and a microscope he ex- 
amined the surface of a button made 
of lamp black in 1877. I do not sup- 
pose this helped, but it is of interest 
to read of it. Twenty-six illustra- 
tions of different kinds of telephone 
transmitter are shown in The Elec- 
rician, Vol. 2. All this work was to 
improve upon and to compete with the 
Bell telephone. 

Prof. Hughes made a long series of 
experiments introducing magnets, 
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without apparently any important ap- 
plication to his original discovery of 
the microphone, the result of light 
contact. I remember hearing him talk 
to a pile of iron wire nails. Someone 
asked him, ‘‘How is a microphone 
made?” He replied, ‘The difficulty 
is not to make a microphone.” 

I am inclined to think that the in- 
vention was the careful application of 
an accidental discovery. At one end 
of the telephone instrument of to-day 
there is a microphone differing very 
little from that of Hughes, and at the 
other end a receiver ever more closely 
resembling that of Bell. I myself 
made a pair of Bell telephones in Oc- 
tober, 1877, and used them at Cam- 
bridge. Edison was very indignant 
when he heard of the Hughes micro- 
phone, and declared that the idea had 
been stolen from him. 


PHONOGRAPH AND ZOETROPE 

The vibrations of the human voice 
had been recorded by the trace of a 
needle on smoked paper by Koenig’s 
phonautograph, but the phonograph 
seems to have been Edison’s most 
original and complete invention. My 
friend, Louis John Crossley, of Hali- 
fax, had one of the original pattern 
using a sheet of tinfoil. I heard it in 
1884, and it spoke more distinctly 
than some of my friends speak to-day 
on the telephone. I had a great dif- 
ficulty in finding one for sale in Lon- 
don in 1923. It was still a toy, but 


soon after that the Dictophone appear- 
ed with very little modification of the 
Edison invention. It is said that 
when the first phonograph had been 
made, Edison locked the door, seized 
the handle, and said, “Nobody leaves 
this room till the thing talks!” 


The zoetrope had long been known 
for a toy, and even in Maxwell’s hands 
remained a toy. Somewhere in these 
busy ’seventies Governor Leland Stan- 
ford of California, owned a private 
racecourse, and being a breeder of 
race horses he wished in a most scien- 
tific spirit to study their action in 
running. After many costly exneri- 
ments, Muybridge, a San Francisco 
photographer, set up twenty-four 
cameras standing one foot apart. 
Electrically released shutters were 
sprung by the breaking of a thread 
from each camera as a horse passed 
it. The results were excellent, and a 
study of the theory of the anatomical 
action was made by Dr. Stillman and 
published in 1882. Mawson and 
Swan were beginning to make gelatine 
dry plates in about 1877, but I do 
not think that continuous films came 
in until about twelve years later. Edi- 
son with his visionary powers saw 
the possibility of applying photog- 
raphy to the zoetrope and helped to 
develop it, and when he died in 1931 
the gramophone and cinema had be- 
come important features of civilized 
life—The Electrical Times. 
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industrial applications. The engineering and sales assistance of the Hydro 
Sales Promotion Department is at your service to co-operate with you in 
developing efficient and economical industrial installations in plants and 
factories in your municipality. Do not hesitate to call on this department 
any time it can be of assistance to you. 
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Current Review of Matters 
Affecting the Eastern 
Ontario System 


By Dr. T. H. Hogg, Chairman, 
The Hydro-Electric Power Commission of Ontario 


T was my pleasure and privilege 

a year ago, to attend and adress 

a meeting of this Association in 

Belleville. I am pleased to be 

meeting with you again today, and to 

review very briefly a few matters of 

current interest affecting the Eastern 
Ontario system. 

Before I do this, I should like to 
extend to you, Mr. Mayor, and citizens 
of Campbellford, my own personal con- 
gratulations and those of my fellow 
Commissioners on this, the golden 
jubilee of the founding of the town of 
Campbellford. While Campbellford 
is not one of the municipalities par- 
ticipating directly in the Hydro enter- 
prise, it is so situated geographically 
as to be closely linked with that en- 
terprise. I think that I can safely say 
that there has always been a spirit of 


Address to Eastern Ontario Municipal Electric 
Association at Campbellford, October 18, 1939. 


OCTOBER, 1939 


friendly co-operation between the Cor- 
poration of the town of Campbeilford 
and The Hydro-Electric Power Com- 
mission of Ontario, and that this co- 
operation has been mutually advan- 
tageous. I am confident that this 
same friendliness will characterize our 
dealings in the future. 

As you know, my remarks at your 
district meetings usually take the 
form of a brief résumé of events 
which have or are expected to trans- 
pire. ‘Today the principal items in 
my notes relate to new legislation, 
load trends, new transmission lines, 
future power resources, and finances. 

THE POWER CONTROL ACT 

At the special session of the On- 
tario Legislature held last month new 
legislation known as The Power Con- 
trol Act, 1939, was passed. Under this 
special war-time Act The Hydro-Elec- 
tric Power Commission of Ontario is 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
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sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


given authority to regulate and con- 
trol power in Ontario; this control in- 
cludes the generation, transformation, 
transmission, distribution, supply and 
use of all power in the Province. The 
object is to give the Commission the 
authority to restrict, prohibit and ap- 
portion the supply of power in order 
to effect the most economical, efficient 
and equitable use and distribution of 
power for the duration of the war. 
There is no need for me to go into 
the technicalities of this Act—suffice 
it to say that it augments and im- 
plements The Power Commission Act, 
virtually making the Commission 
power controller for Ontario with full 
authority to deal with all questions of 
power whether generated by the Com- 


mission, by private companies, or by 
other public bodies. 

During the Great War many of you 
will remember that there was a short- 
age of power, and that a restriction 
had to be put on its use for street 
lighting and other purposes not essen- 
tial for the production of war ma- 
terials. We do not look for a repeti- 
tion of these conditions during this 
present war, but The Power Control 
Act has been put into effect in order 
that the Commission may put the total 
power resources of the Province to 
the best possible use. 


LOAD TRENDS 


The trend of primary load on any 
power system is one of the most re- 
liable indices of the industrial well- 
being of the territory served. I am 
pleased to say that the primary load 
of the Eastern Ontario system has 
continued the substantial growth 
which has characterized the past five 
years, during which an increase of 
approximately 50 per cent has occur- 
red. Last year the maximum primary 
load amounted to 132,000 horsepower. 
Greater than average growth is indi- 
cated this year. In September the 
maximum primary load exceeded 141,- 
000 horsepower, and while accurate 
predictions as to the future demands 
are difficult to make, under present 
unsettled conditions, it would not be 
surprising if the maximum primary 
demand next December were to exceed 
150,000 horsepower, a growth of 
nearly 14 per cent. 


NEW COST MUNICIPALITIES AND NEW 
CUSTOMERS 


The attractions afforded by the 
Eastern Ontario system to industrial 
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enterprises of size and importance 
seem to be obtaining greater recogni- 
tion. 

As many of you know, The Alum- 
inum Company of Canada is proceed- 
ing with the construction of a large 
rolling and extrusion plant at Kings- 
ton, Ontario. Contracts have been 
concluded between the Company and 
the Commission for supplies of firm 
and interruptible power. It is expect- 
ed that this plant will commence oper- 
ation early in 1940, with an estimated 
total demand well in excess of 5,000 
h.p. and a possibility of reaching some 
10,000 h.p. in the early future. 

A contract is also in process of ne- 
gotiation with the Honorary Advisory 
Council for Scientific and Industrial 
Research for a supply of power to the 
projected National Research Labora- 
tory at Ottawa. In addition it ap- 
pears almost certain that new connec- 
tions will be made to many smaller 
customers and many existing custom- 
ers will increase their plant and power 
requirements. 


The municipalities of Eastern On- 
tario which appear to desire to remain 
outside the Hydro family of cost cus- 
tomers are becoming few and far be- 
tween. This year, three additional 
municipalities—namely Orono, Mill- 
brook and Arnprior have signed cost 
contracts — and four more — Frank- 
ford, Omemee, Iroquois and Newburg 
—are negotiating or inquiring into 
the matter. As the matter now 
stands, other than Campbellford — 
which of course has an adequate 
municipal supply of its own—Corn- 
wall is the only city or town of im- 
portance not securing the benefits of 
power at cost together with the equity 
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earned through the accumulation of 
reserves. 
RURAL DEVELOPMENT 

During the past year extensive rural 
line additions have been made. Up to 
the end of September the Commission 
had approved of the construction of 
753 miles of new rural line to serve 
approximately 2,900 additional con- 
sumers. 

The total number of rural consum- 
ers now served on the Eastern Ontario 
system is approximately 22,460, while 
the rural peak for the year amounted 
to 11,461 horsepower, an increase of 
23.2 per cent over last year. 


POWER RESOURCES 

The normal dependable peak capa- 
city of the combined power resources 
at present available to the Eastern On- 
tario system, exclusive of the Chats 
Falls frequency-changer set, is ap- 
proximately 150,000 horsepower. As 
already pointed out, there is good rea- 
son to expect that the load next De- 
cember may reach this same figure, in 
other words that during the coming 
winter the load will fully utilize the 
capacity of the existing generating 
stations and purchased power con- 
tracts, and that further load incre- 
ments in 1940 will have to be supplied 
by the Chats Falls frequency-changer 
set. 

While the frequency-changer fulfils 
a unique and extremely valuable func- 
tion in so far as the Eastern Ontario 
system is concerned, it should be 
borne in mind, that it was not the in- 
tention of the Commission that it be 
considered a permanent source of 


primary base power for the Eastern 


Ontario system. It was originally in- 
tended to make available to either the 
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Niagara or Eastern Ontario systems 
any excess resource on the one, that 
could be used to advantage on the 
other, whether for .the purpose of 
normal supply or emergency reserve. 
Neither system was expected to as- 
sume any obligation to make available 
a continuous supply to the other for 
a period of years. 

The Niagara system will be in a po- 
sition to supply through the fre- 
quency-changer set the primary needs 
of the Eastern Ontario system until 
the late fall of 1941, but during the 
years immediately following there is 
no assurance that it will have any ex- 
cess primary resources. This being 
the case, the Eastern Ontario system 
must be in a position to take care of 
its own load, though not necessarily 
its full reserve, by the fall of 1941. 


In any case it would not be to the 
advantage of the Eastern Ontario sys- 
tem to be dependent upon an un- 
usually large block of primary power 
derived from a single unit of relative- 
ly large capacity such as the Chats 
Falls frequency-changer, for the rea- 
son that, although of good design, a 
serious fault in any of the component 
parts of this machine might render it 
unavailable for a rather long period, 
leaving no reserve to offset its loss. 


As against this, it is economically 
to the advantage of the Eastern On- 
tario system to take a certain amount 
of primary supply from the Niagara 
system for perhaps a year prior to 
the development of a new generating 
station, for this tends to increase the 
load which will be supplied by the new 
generating source when it is put into 
operation and thus reduces the cost 
of power derived from it. 


In my opinion it is reasonable and 
proper to take the Eastern Ontario 
system’s additional power needs dur- 
ing the winter of 1940-41 from the 
Niagara system through the fre- 
quency-changer set, but it is also 
necessary to obtain from some other 
source a substantial block of power by 
the fall of 1941. The time has now 
come to decide where this additional 
block of power shall come from. 
Studies made by the Commission’s en- 
gineers show two possible sources of 
generated power that can be developed 
within the time available; first, the 
Trent and Otonabee rivers and, sec- 
ond, the Madawaska river. 


The Commission owns or has the 
option of acquiring the rights to de- 
velop a number of additional power 
sites on the Trent river and its tribu- 
taries, having an estimated total ca- 
pacity of 15,000 horsepower.  Indi- 
vidually each of these sites is of rela- 
tively small capacity and none of them 
can be developed to produce power at 
a cost which would compare favour- 
ably with the better Madawaska sites 
or with the cost of power being pur- 
chased under existing contracts. How- 
ever, several of these sites are located 
close to existing transmission facili- 
ties and important load centers and 
their development may be justified 
largely as a matter of service security 
to the immediate district. Further- 
more, development of the remaining 
power sites on the Trent would enable 
a more complete regulation of the 
river flow, and would result in the 
most efficient use of the Trent re- 
sources for power development. . 

The problem of obtaining the most 
efficient use of the flow of the Trent 
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watershed by our existing develop- 
ments on the river was given consid- 
erable study by the Commission’s en- 
gineers a few years ago. As a result 
of this study a general agreement for 
the co-operative use of the river for 
navigation and power was effected in 
1937. Since then details have been 
receiving attention, and it is expected 
that the benefits of the agreement in 
a more efficient use of the available 
water will materialize shortly. 


The alternative to development on 
the Trent is development on the Mad- 
awaska. As pointed out in my address 
to you last year, the Commission’s 
power sites on the Madawaska afford 
a favourable opportunity for progres- 
sive development in accordance with 
system needs. While these sites are 
somewhat larger than those on the 
Trent and would call for a slightly 
greater initial expenditure, there can 
be no doubt but that they are the 
more advantageous. 

Although the final decision has yet 
to ‘be made, I want you to be fully 
aware of the facts and the alternatives 
under consideration, and I particu- 
larly want you to view this problem 
from the standpoint of our present 
knowledge. The Eastern Ontario sys- 
tem must be provided with additional 
power so that it may continue to at- 
tract industries and be able to afford 
the full benefit of the ever-increasing 
demand of electrical service in the 
home and on the farm. The transi- 
tory nature of war industries and war 
activities must also be taken into ac- 
count. The war may go on for years 
or it may terminate unexpectedly. 
When it does end, not only the East- 
ern Ontario system but other systems 
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of the Commission may suffer a con- 
siderable setback; their demands may 
not only cease to grow but may actu- 
ally decrease. At this moment no one 
can tell how long the war will last or 
how great the power requirements of 
these various systems may become be- 
fore the aftermath sets in. We are, 
therefore, faced with the decision 
which must be made now respecting 
a future which is uncertain. if, in 
the light of subsequent events, it may 
appear that some course other than 
the one which we have taken would 
have been more advantageous, it 
should not be inferred on that account 
that we were unwise to make provision 
now for a future increase in demand 
which seemed so probable. As already 
stated, our final decision has not been 
made but I am prepared to say that 
an early development of the High 
Falls site on the Madawaska river is 
probable and that before actually 
committing ourselves to this develop- 
ment you will be given further advice 
concerning it, not with a view to evad- 
ing our responsibilities by laying 
them on your shoulders, but simply to 
keep you fully informed and enable 
you to voice any opinions you may 
wish to have taken into account. 


EXTENSION OF HIGH VOLTAGE 
TRANSMISSION FACILITIES 

The limitations of the existing 44 
kv. single-circuit transmission line be- 
tween Belleville and Kingston, which 
is the sole connection between what 
may be considered as the eastern and 
western divisions of the system, have 
long been a cause of concern. To pro- 
vide adequately for growing load, to 
reduce transmission losses and_ to 
greatly improve the dependability of 
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service to virtually all consumers, the 
Commission has authorized the con- 
struction of a new fifty-seven-mile 110 
kv. transmission line from Frontenac 
transformer station near Kingston to 
Sidney transformer station at Tren- 
ton, and also a new thirty-mile 110 kv. 
transmission line from Chats Falls to 
Ottawa. By the construction of these 
circuits a 110,000-volt loop will be 
created. In effect this loop will pro- 
vide a two-line interconnection of sub- 
stantial capacity between the eastern 
and western divisions of the system, 
making the power resources of each 
division fully and dependably avail- 
able to the system as a whole. The 
northern portion of this loop has been 
located so that it is conveniently avail- 
able to take the output of the probable 
initial developments on the Mada- 
waska river. 


These new circuits together with 
the existing 110,000-volt lines will 
constitute a very effective trunk trans- 
mission system around which exten- 
sions of the Eastern Ontario system’s 
transmission network will be design- 
ed. The construction of these circuits 
and the completion of the trunk sys- 
tem will mark the fulfilment of a plan 
which has been our objective for som> 
time and one which is recognized as 
bringing material advantages to the 
system. 

The load in Oshawa and vicinity 
has now increased to the point where 
voltage regulation is becoming a prob- 
lem and transmission losses an item to 
be reckoned with. The second and new- 
er line between Trenton and Oshawa 
now operating at 44 kv. was con- 
structed so that it might be operated 
eventually at 110 kv. and, as it is 


expected that it will be necessary to 
resort to the higher voltage at an 
early date, authority has been granted 
to increase the insulation on this line 
while outages may still be obtained 
without seriously inconveniencing con- 
sumers. 

The estimated cost of the foregoing 
extensions together with necessary 
switching equipment and regulating 
transformers is $1,050,000. 


EFFECT OF EXPENDITURES ON 
POWER COSTS 

The question uppermost in your 
minds during this discussion of au- 
thorized and probable future con- | 
struction, may have to do _ with 
finances. What effect will these new 
expenditures on capital account have 
on the power rates of the system? 

To answer this briefly, let us make 
some comparisons. For the fiscal year 
ending October 31, 19388, revenue 
from the Eastern Ontario system ex- 
ceeded cost by $2.27 per horsepower. 
In the present year costs have in- 
creased by $100,000 payable for an 
additional 18,000 horsepower  pur- 
chased from the Gatineau Power Com- 
pany. This increase in cost will be 
offset by additional revenue attribu- 
table to growth in load, so that the 
overall financial result this year will 
be much the same as last year. Reve- 
nue should exceed costs by at least 
$2.00 per horsepower—notwithstand- 
ing the fact that twenty-five Eastern 
Ontario system municipalities re- 
ceived interim rate reductions #2ffec- 
tive this year. 

The additional capital investments 
for transmission lines already men- 
tioned will increase expenses during 
the coming year ending October 31, 
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1940, by an amount depending upon 
how soon these facilities are placed in 
operation, and there will be some small 
additional expense for energy to be 
taken from the Niagara system 
through the frequency-changer set. 
Here again the increase in expenses 
will be offset by increases in revenue. 
According to present estimates they 
will be more than offset. The increase 
in revenue from an estimated 8 per 
cent increase in ordinary load and 
from the additional 5,000 horsepower 
to be supplied to the Aluminum Com- 
pany, is considerably greater than the 
estimated increase in cost. Unless 
these estimates should prove to be in 
error, revenue during the coming vear 
should exceed expenses by something 
in the order of $3.35 per horsepower. 


T think we all expect that for the 
duration of the war Canada will ex- 
perience a period of materially accel- 
erated industrial activity; there 
should be little unemployment and the 
average man will probably have money 
to spend. Under these conditions, 
there is every reason to believe that 
the Eastern Ontario system as a 
power enterprise will prosper and 
that, on the average, the revenue, 
collected at the present interim rates, 
will continue to exceed the cost of 
power, thus creating a surplus each 
year. The proper disposition of these 
additional funds which may be expect- 
ed to become available annually is a 
matter of importance and I want to 
make my views on this subject unmis- 
takably clear. 

In my opinion it is important to 
increase the system’s reserves and fi- 
nancial stability in order that ample 
funds shall be available to enable it to 
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weather any possible period of depres- 
sion which will almost certainly fol- 
low the war. Eastern Ontario is 
steadily becoming more industrialized. 
By comparison with peace-time activ- 
ity, war loads will be of greater mag- 
nitude than formerly and in conse- 
quence the transition to peace-time 
conditions may be much more difficult. 
Bearing this in mind, the Commission 
does not contemplate returning to the 
municipalities the additional funds 
which may be expected to come into 
their possession through the mainten- 
ance of the present interim rates and 
the present magnitude of thirteenth 
credits. On the contrary, it is our 
present intention to make increased 
levies on these funds, whenever pos- 
sible, to be placed to the credit of the 
rate stabilization and contingency re- 
serves funds. 


CONCLUSION 

In conclusion, let me caution you 
against any tendency to alarm or pes- 
simism in consequence of my remarks 
upon the need for protection against 
possible lean years following the war. 
While Eastern Ontario is becoming 
more industralized and in consequence 
more susceptible to setbacks during 
years of industrial depression, it is 
still a very stable territory. The ques- 
tion of whether or not to set up re- 
serves and how much reserves to set 
up, depends upon the readiness with 
which funds may be made available 
for those reserves. I am not suggest- 
ing that the system cost of power be 
increased in order to increase the an- 
nual contribution to reserves, but I 
do feel that it is no more than pru- 
dent to utilize the greater part of any 
surplus funds which may become 
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available to materially augment the 
system’s reserves, when it can be done 
without increasing the net cost of 
power to the municipalities. Notwith- 
standing this, I have not the slightest 
doubt but that the Eastern Ontario 
system will emerge from the war 
period and from any period of depres- 
sion or recession that may follow, 
stronger than ever before, and it is 
to make very sure of this important 
end that I and my colleagues propose 
to take the prudent course of substan- 
tially building up your reserves. 


SO 


A. K. McIntosh, Cobourg 


Effective on November Ist, 1939, A. 
K. McIntosh has been appointed man- 
ager of the Cobourg Public Utilities 
Commission. 

Mr. McIntosh was born in Cold- 
springs, seven miles north of Cobourg, 
where he attended public school, later 
attending Cobourg Collegiate Insti- 
tute. In 1912 he entered Queen’s Uni- 
versity, taking the course in Civil 
Engineering. On the completion of 
his third year he enlisted in the Co- 
bourg Heavy Battery, serving in 
France with the 2nd Canadian Heavy 
Battery, and for his meritorious ac- 
tion was awarded the Distinguished 
Conduct Medal. On his return from 
overseas he was engaged by the Com- 
mission for the summer of 1919 on 
survey work at Chippawa, after 
which he returned to Queen’s Univer- 
sity and graduated in the year 1920. 

During the next five years he was 
employed on surveys for the Commis- 
sion on the Ottawa and St. Lawrence 
rivers. In 1925 he joined the staff of 
the Fraser Brace Engineering Com- 


A. K. McIntosh. 


pany as assistant engineer, and in 
1930 was employed by the Ontario 
Power Service Corporation as field 
engineer during the construction of 
the Abitibi Canyon Power Develop- 
ment, continuing in that capacity 


with the Commission when the devel- 


opment was placed under its adminis- 
tration in 1933. Since that time he 
has served the Commission in various 
capacities, generally acting as field en- 
gineer or resident engineer on 
construction. 


During his years of service with 
the Commission his talents and pleas- 
ant personality have earned a wide 
circle of admirers and friends, and 
he will carry with him their fervent 
wishes for success in his new posi- 
tion. 
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Hydro tent and travel shop. 


The International Plowing 


Match 


HE international plowing 

match and farm machinery 

demonstration of the On- 

tario Plowmen’s_  Associ- 
tion, was held this year on the On- 
tario Hospital farm and adjacent 
properties north of Brockville on 
Tuesday to Friday, October 10th to 
13th. The attendance was consider- 
ably smaller than in previous years, 
due largely to the weather. 


The concession area occupied the 
greater part of an 18-acre field and 
provided 4,000 feet of frontage for 
exhibits. The distribution system 
required 2,300 feet of three-wire sec- 
ondary bus, supplying 58 services 
with a load of approximately 50 kilo- 
watts. The water supply was obtain- 
ed from the Ontario Hospital farm 
system and required the laying of 
2,600 feet of piping with eight hy- 
drants. 


OCTOBER, 1939 


There were 659 entries in the con- 
tests, which established an all-time 
record and reflect the growing inter- 
est in the match. 

On Thursday, the match was hon- 
ored by a visit of His Excellency 
Baron Tweedsmuir of Elsfield, Gov- 
ernor General of Canada, who 
showed a keen interest in the contests 
and work of the Association. 

One of the most interested visitors 
to the match was C. F. Rath of Lans- 
downe, who, although 99 years of age, 
plowed with the oxen during his visit 
and took a keen interest in the ex- 
hibits of modern farm equipment. 

The Hydro-Electric Power Com- 
mission trophy consisting of a %- 
horsepower motor as first prize in 
class 7 tractor plowing was won by 
Spencer Wilson of Norval. 

The Hydro-Electric Power Com- 
mission Exhibit took the form of an 
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Section of Hydro showing household appliances. 


instructive display of representative 
electrical household and barn equip- 
ment. The exhibit was housed in a 
40 by 70 ft. tent and was arranged 
along the two ends and one side. The 
displays, as the pictures show, con- 
sisted of the following pieces of equip- 
ment: Hydro flat-rate water heater, 
ironing machine, washing machines, 
refrigerators, stoves, rangette, radio, 
electric motors, soil heating equip- 
ment in actual operation, shallow-well 
pump and deep well pump, grain 
grinder, poultry water warmer, elec- 
tric brooder, modern school lighting 
picture, time switch control for poul- 
try pen lighting, milk cooler, separa- 
tor and milking machine. The various 
pieces of equipment had informative 


signs outlining the nature of the 
equipment and the approximate oper- 
ating cost. 

There was also a running com- 
mentary which was broadcast by 
means of a record in the form of a 
three part conversation between a 
rural representative and a farmer and 
his wife outlining the benefits derived 
from the use of the electric equip- 
ment shown in the tent, and stressing 
the saving of time and money that the 
full use of electric equipment makes 
for the farmer. 

Two display areas were devoted to 
small appliances and space was also 
provided for interviewing prospects. 

This was the first year that the 
Hydro Travel Coach has _ appear- 


Section showing farm equipment. 
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Exhibition and concession area. 


ed at the International Plowing 
Match, and along with the display in 
the tent proved to be one of the most 
interesting exhibits at the show for 
rural residents. 

The complete display was manned 
by the Hydro-Electric Power Com- 
mission and no attempt was made to 


s 


sell equipment, but rather to inform 
the farmer just what electrical equip- 
ment could do for him. Keen inter- 
est was displayed by the rural con- 
sumers in the many labor saving de- 
vices and the staff was kept extremely 
busy answering many pointed ques- 
tions. 


Evolution in farm traction shown at the International Plowing Match. 
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Expansion of Hydro Service 
in Northern Ontario 
Muning Districts 


By T. C. James, Assistant Engineer, 
The Hydro-Electric Power Commission of Ontario 


HE Hydro-Electric Power 
Commission of Ontario has 
been supplying power for 
mining purposes in North- 

ern Ontario since 1929. During this 
ten-year period a phenomenal increase 
in load growth has taken place, which 
is indicative of the tremendous ex- 
pansion in the mining industry in this 
area. To provide for this load growth, 
it has been necessary for the Com- 
mission constantly to increase gener- 
ating plant capacity, to construct 
additional transmission lines, to en- 
large existing and construct new 
transformer stations, and in general, 
to re-arrange in many instances the 
entire set-up under which power deliv- 
ery has been made. In fact, the in- 
crease in the power demand from both 
existing and new mining properties 
has been so rapid that enormous effort 
was required on the part of: the Com- 
mission to provide plant and equip- 
ment fast enough to prevent embar- 
rassment to mining operations, from 
the standpoint of power supply. These 
facts become more apparent when it 
is considered that the load growth has 
approximated 92,000 h.p. during the 
last three years. 


In The Bulletin for October, 1936, 
and in various technical journals at 
that time, a complete description was 


given under the title of “Power Sup- 
ply in Northern Ontario Mining Dis- 
tricts,’ of the various generating 
plants, transmission systems and 
transformer stations which the Com- 
mission is using to serve mining 
properties. At other times also the 
technical press has carried complete 
and detailed descriptions of parts of 
the Commission’s systems supplying 
power to the mining industry. Any 
repetition of the detailed description 
of these various systems is therefore 
unnecessary, as the mining industry 
is quite familiar with the present set- 
up. 

The accompanying map clearly in- 
dicates the extent of the Commission’s 
operations in Northern Ontario cover- 
ing power supplied from thirteen indi- 
vidual hydro-electric developments, 
and 1,600 miles of transmission lines 
utilized to deliver this power to min- 
ing customers. Wherever large blocks 
of power are used 132-110 kv. trunk 
transmission lines supply energy to 
terminal stations, 1,000 miles of this 
type being in operation, and lower 
voltage transmission distributing 
lines, of which there are in operation 
600 miles originating from these sta- 
tions, serve individual customers. 
These lower voltage lines are operated 
at 22 kv. and 44 kv. in 60-cycle dis- 
tricts, and at 26 kv. and to a limited 
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extent, at 12 kv., in 25-cycle districts, 
although the latter voltage is not con- 
sidered as standard. 

In the former article the following 
table of load growth described condi- 
tions up to June, 1936. 


that date, a second column has been 
added showing the loads as of August, 
1939, and a third column giving in- 
creases established during the inter- 
vening period. (See table on next 
page). 


POWER SOLD AND NUMBER OF MINES UNDER CONTRACT 


Power sold 


Increase over 


Number of 
mines Increase over 
supplied the previous 
or under year 
contract 
4 (cs 
5 1 
5 — 
4 1 (Decrease) 
9 . 
19 10 
30 11 


as at the previous 
YEAR October 31, year, 
horsepower horsepower 
1930 10,503 — 
1931 25,848 15,345 
1932 25,985 137 
1933 26,804 819 
1934 44,086 17,282 
1935 55,472 11,386 
1936* 65,928 10,456 


*To June 30, 1936. 


‘THE FOLLOWING INDICATES LOAD EXPANSION IN MINING POWER SUPPLIED FROM 1936 To 1939 


Power sold Increase over 

as at the previous 
YEAR October 31, year, 

horsepower horsepower 
1936 77,025 20553 
1937 117,341 40,316 
1938 137,029 19,688 
1939* 158,053 21,024 


*To August, 1939. 


The difference in 1986 conditions in 
these two tabulations represents 
changes between June 30, and October 
Ble 

The following tabulation sets out 
the customers served in June, 1936, 
with loads taken by each during that 
month. This information was also 
published in the former article to 
serve as a comparison of the load ex- 
pansion of these customers, as well as 
to indicate new properties served since 
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Number of 
mines Increase over 

supplied the previous 
or under year 
contract 

30 11 

40 10 

48 8 

54 6 


Up to and including June, 1936, 
thirty mining contracts had been exe- 
cuted by the Commission covering 
power supply for mining purposes in 
the Northern Ontario area, three of 
which at that time had not become 
active. Out of the twenty-seven active 
contracts nineteen covered producing 
mines and eight were for mines still in 
the development stage. The load 
taken for mining purposes approxi- 
mated 66,000 h.p. 
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CUSTOMERS SERVED IN THE MINING DIsTRICTS OF NORTHERN ONTARIO 


Load in horsepower 


Customer June August ee 
ABITIBI DISTRICT 

Bidgood Kigkiaid se seen epee ee ee tere 764 1,370.9 606.9 
Central Porcupine ican. Stn ok eee 260 = —260 
Falconbridge: Nickels 22. eaters st eee ee 1,299.2 2,994.9 695.7 
GlenorarGold canoes te oe ae deh eect eee Oe 176.8 — —176.8 
Hollinger Consolidated (Ross Mine-Hislop,Twp.)... 609.9 929.3 319.4 
Hollinger Consolidated (Young-Davidson)........ 1,769.4 2,636.9 867.5 
Huronian Company (Inter. Nickel)—Smelter...... 14,658 36,572 21,914 
Huronian Company (Inter. Nickel)—Refinery..... 4,933 19730557 7,462.7 
Matachewan Consolidatedt=. ieee ssn ee S7t 1,191 620 
IMotfattsiia le onic eres ai pete d, foes tec oe 150 — = 150 
Canadas Northern, PowerCorp nes24. : ee sae 20,093.8 45,777.5 25,683.7 
Ome tase a5 ee tae. A eee eae ee re 1,081.2 1,598.9 SRicr 
BamouriPoreupinenidtens s: ove a eo ee 1,764 3,809.1 2,045.1 
Paymaster, Consolidated 41a -mecae peer 1,673 2,535.9 862.9 
VTE Vaca Ba En ee eee eye eat age me ee 150 = a OU 
MEG Malian sca netic cana ae eee cee onan 197.8 —— —197.8 
SA UIOE se dei joe. Rae RS re ae a. 446.4 446.4 
KerriAcddisan it t.ost ers eee ee ee cde 1,565.8 1,565.8 
Barber Cardeiw ec icc Seo ee es eee ae ZO 25.0 
Wakesidetkark land osc s. nals satench cao sk aoa one Hed =a a 
Browlan Porcupine 4.25 eeee eee ae 216.6 216.6 
MACE 53 icine erty il ar ec Pe oa 676.4 676.4 
BulfaloAnkerite.... naae os. 3 ee i ee ae 3,631.6 3,631.6 
Vigneta Porcupine rs. vrais ee ne enh ee aol 924.4 924.4 
@hesterville, Warder ke ey i ee Se, = 1,354.4 1,354.4 
Porcupine. sake Gold osc. oe ae Pea ae ne ae 5.4 5.4 
Mel nites ac. Bene eee ee ee ee PEE lc. A wh. 995.7 995.7 
Preston HastiDomeniaate ls, eee te eee ae 1,097.8 1,097.8 
DeSantis Roreupime sens. tees ore ees ee — S16:4 516.7 
ROnCAtALA sake ee ee eee. alc oe — 243.4 243.4 
Faynian Poreupiiet sire. ote eae tee be — 294 294 
Denisan Wickelia.. vee. canter e ae peat on ee — 154.2 154.2 
dliden'Gateri ss Peet Geo eee ire > oes — 405.6 405.6 
Pyranites?. 2 es COR UR, ae eee eee, — 701.7 701.7 
Hallnor.dy'ax 2th Sere oS eo eee — 1,418.2 1,418.2 
BiGer de see ee Pee ee: Ae ee — 374.5 374.5 
Hirt Vits,. Back nad ete ek ee ee ee ie — —— — 
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Customer 


Patricia & St. JOSEPH DISTRICTS 


Golds aglea ne. sc GON oem Urged ota: 
Om Cy ee ore ee ee ane Ne 
Wiadsemwegnuake >. cate ote ems eh ee 
NICKenzZiedk COL aKes «faye ac foes pees 
RedneaKe Go Orete sais woot 0 os, oie ee nee 


Centrale EAtriOIA ts cote s 5 OO eke es 
Pieler COW eh ee oe ee es 


SuDBURY DISTRICT 


PalconbridgesNickel «5%. 2G. Sm od waa wes So as 
Huronian Co. (International Nickel)....... 


THUNDER BAY SYSTEM 


TABS! CTE Naar 28 ae Se Rae DP ei 7 a 
PAU Cles OME IAC 5 ib Ferrer eM, hak ous oda 
IN One referents il PUTO teres hanson tas ate oe 
SARC ur Ci ee a ey eee are es 
SUL oC Cen mrs Vel Old .8te ine oioln wn UAG as 
BankheldsGonsolidated) rch. fe ster s be 
ERAT CPEROC KI tee ei ttGe ee ol lA ce ted Oke sie 
Neliicoe Consolidated eres ce) cites uN Gngio cee 
SEOTET ey eye ts Brot ee NRG a ko a 5 5d a FR 
Nac eeod-COCKSNULE winie oc) oa s SA 4 eee Se 
Magnet Con saudated « sm ait ne Meine s0 tee 


ORT stall Set ey Ss Sheva site cw lavan, Gee Moi 


Note: 


The growth and expansion in the 
mining industry in Northern Ontario 
and the load growth with respect to 
power supply by the Commission for 
that purpose presents a remarkable 
picture when comparing the conditions 
which prevailed in June, 1936, with 


OCTOBER, 1939 


Load in horsepower 


June August 

1936 1939 Increase 
bie = 647.2 647.2 
PY ae Deol 2,763.4 —18.1 
Poh ate oe 1,365.9 1,365.9 
nea are) 607.2 886 278.8 
Sonate f 22035 te — 
Den: {| — $2255 602.2 
ae: ae 1,931.6 1,931.6 
CEE EA Ste 21222 IMG 
en 665 319-5 710.3 
ae 630 1,616.6 986.6 
rat 3,868.6 4,748.9 880.3 
BOS tat: 4,161 4,161 — 
Voor 150 . 601.9 451.9 
mee eae 1,655.6 2,198.1 542.5 
Ser ee 883.3 1,164.9 281.6 
Retest. 150 35759 407.9 
noe ee ao 592.5 30220 
ey —_ 931.6 931.6 
Bs an —_ 1,345.5 1,345.5 
A rere — 219.7 219.7 
Se ee — 492.9 492.9 
ee — 2,154.5 2,154.5 
Sawa s 5 = 442.8 442.8 
praees 65,923.6 158,053.3 92,129.7 


Minus sign indicates decrease. 


conditions obtaining as of August, 


1939. During that three-year period 
thirty additional mining contracts 
were executed by the Commission, 
making a total of sixty executed con- 
tracts up to the latter date. Out of 
this number fifty-four contracts are 
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active; the inactive contracts repre- 
sent power supply for six mining prop- 
erties which have discontinued opera- 
tions either permanently, or tempor- 
arily owing to insufficient ore bodies 
or difficulties in financing. Out of the 
fifty-four active contracts, forty-four 
represent power supply for producing 
mines, and ten cover the operations of 
mining properties still in the develop- 
ment stage. The load sold during this 
three-year period has reached a maxi- 
mum exceeding 158,000 h.p., a growth 
of 92,000 h.p., or an increase of ap- 
proximately 140 per cent. 

In the Porcupine, Kirkland Lake 
and adjacent camps served by the 
Abitibi Canyon development the six- 
teen active contracts in June, 1936, 
had increased to thirty-six active con- 
tracts by August, 1939. In the Red 
Lake, Woman Lake, and Pickle Lake 
mining areas served by the Ear Falls 
and Rat Rapids developments during 
the same period the increase was from 
five to eleven contracts, with nine 
active, eight of which were producing 
mines, and one being a property with 
a mill under construction ready to 
go into production before the close of 
1939. 

In the Little Long Lac and Beard- 
more areas served by the Nipigon de- 
velopments, where two producing 
mines and two mines in the develop- 
ment stage were served in June, 1936, 
the total number of contracts in 
August, 1939, had increased to eleven, 
with ten mines under production and 
one mine in the development stage. 

As an illustration of the changes 
required in plant and equipment, and 
in new work necessary to be under- 


taken by the Commission to provide 
for the load growth in power supplied 
to the Northern Ontario mining in- 
dustry, the following résumé applies 
to what has been accomplished in this 
respect, as well as setting out work 
under construction, or about to be 
undertaken. 

In the Sudbury district, where 60- 
cycle power is supplied from three de- 
velopments on the Wanapitei river, 
the Crystal Falls development on the 
Sturgeon river with a capacity of ap- 
proximately 10,000 h.p. was acquired 
from the Abitibi Power & Paper Co. 
in 1937, and forty-six miles of 44 kv. 
transmission line was constructed be- 
tween this plant and the Coniston de- 
velopment on the Wanapitei river, 
thus increasing the generating plant 
capacity in the Sudbury district by the 
output of this development. As the 
Crystal Falls development was already 
connected to the three developments on 
the South river serving North Bay 
and the vicinity, in the Nipissing dis- 
trict, the acquisition of this plant and 
the construction of the tie line to the 
Wanapitei developments gave _ the 
Commission a chain of seven hydro- 
electric plants having a normal com- 
bined capacity of 31,500 h.p. inter- 
connected through transmission lines 
extending from Sudbury to North 
Bay. Power is supplied at the present 
time from this network at 60 cycles to 
the International and Falconbridge 
nickel mines. A new concrete dam 
was constructed at the Coniston devel- 
opment in 1938 replacing the old 
structure, for the purpose of increas- 
ing the stability of the generating 
plant, and during 1939 the forty-six 
miles of 44 kv. line from the Crystal 
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- Falls development to Coniston was 
changed for 110 kv. operation. 

In the Espanola district approxi- 
mately twenty-four miles of 33 kv. 
transmission line was constructed in 
the spring of 1938 and placed in op- 
eration. This line runs between the 
Espanola development at Espanola and 
the Denison nickel mine, power being 
purchased by the Commission from 
the Abitibi Co. at Espanola for the 
purpose of serving this customer. 

In the Abitibi district, which in- 
cludes the mining camps in the Porcu- 
pine, Kirkland Lake, Ramore, Larder 
Lake, Matachewan, and part of Sud- 
bury mining areas, a new 4,500 kv-a. 
terminal station was constructed at 
Pamour, together with eight miles of 
new 132 kv. transmission line. This 
equipment was placed in operation in 
December, 1936. To serve new cus- 
tomers who had contracted for power 
supply, approximately eighteen miles 
of new 26 kv. branch transmission 
lines were constructed and placed in 
operation during 1937, four and a half 
miles in 1938, and thirty-eight miles 
to date in 1939. Included in the latter 
is a loop line out of the Timmins trans- 
former station to give customers in 
that area the advantage of being serv- 
ed from two sources with respect to 
transmission line facilities, each side 
of the loop line being constructed in 
a different location and being several 
miles apart. Should a fault occur in 
either branch of this loop line, service 
could be supplied to customers from 
the other side of the loop. The Tim- 
mins terminal station was doubled in 
capacity, that is, increased from 4,500 
to 9,000 kv-a. and the new equipment 
placed in operation in October, 1937. 
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At the present time, the Timmins sta- 
tion is being reconstructed by replac- 
ing the existing six 1,500 kv-a. trans- 
formers with three 5,000 kv-a. trans- 
formers. This new station is expected 
to be ready for service before the close 
of 1939. Three of the 1,500 kv-a. 
transformers released from Timmins 
will be installed at the Ramore station 


and utilized to increase the capacity, 


from 1,000 to 4,500 kv-a. The re- 
maining three 1,500 kv-a. transform- 
ers will be installed at the Larder 
Lake transformer station to double its 
capacity and three new 1,500 kv-a. 
transformers will be installed at the 
Pamour station, to double its capacity. 

A fourth bank of three 16,000 kv-a. 
transformers was added to the equip- 
ment at the Abitibi Canyon develop- 
ment in March, 1938, thus providing 
transformation equipment for 240,000 
h.p. In the spring of 1939 a new 1,000 
kv-a. terminal transformer station 
was constructed at Westree to supply 
power to the Ronda and Tyranite 
mines. During 1939 a new bank of 
three 9,500 kv-a. transformers was in- 
stalled, and placed in operation at the 
Kirkland Lake transformer station, 
together with 15,000 kv-a. in voltage 
regulating equipment, increasing the 
capacity from 28,500 to 57,000 kv-a. 

In the Thunder Bay district, includ- 
ing the areas of Beardmore and Little 
Long Lac served from the develop- 
ments on the Nipigon river, all of the 
branch lines originally constructed by 
customers were purchased by the Com- 
mission, and merged into its own 
transmission network. This involved 
the taking over of approximately one 
hundred miles of 44 kv. transmission 


lines. At the same time a new 110 
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ky. trunk transmission line was con- 
structed from Cameron Falls to Little 
Long Lac, a distance of approximately 
ninety-three miles, and a new 9,000 
kv-a. transformer station was con- 
structed at the Little Long Lac term- 
inus. This station and line was placed 
in operation in January, 1938. 

In the Patricia and St. Joseph dis- 
tricts which include the mining areas 
at Red Lake, Woman Lake and Pickle 
Lake, many major changes have taken 
place during the last three years, in- 
cluding the construction and placing 
in operation of additional generating 
plant equipment, transmission lines 
and transformer stations. A second 
unit at the Ear Falls development was 
installed and placed in operation dur- 
ing the summer of 1936, increasing 
the installed plant capacity from 5,000 
to 10,000 h.p. During the fall of 1938 
construction work was started on the 
installation of a third unit at Ear 
Falls, which will have a capacity of 
7,500 h.p. It is expected that this ad- 
ditional plant will be in operation by 
the end of 1939, increasing the Ear 
Falls installed capacity to 17,500 h.p. 
Excavation work has been started on 
the installation of a fourth unit at Ear 
Falls, having the same capacity as the 
third unit. This fourth unit can be 
made available for service by the end 
of 1940 and when'placed in operation 
will bring the Ear Falls development 
to its ultimate installed capacity of 
25,000 h.p. 


A new 44 kv. transmission line 
approximately forty-eight miles in 
length was constructed between Ear 
Falls and the Uchi mine in the Woman 
Lake district. This line was placed 
in operation in May, 1939. A new 


transmission line one hundred and 
thirteen miles in length was erected 
between the Uchi mine and Crow 
River near the Central Patricia mine 
and a 8,750 kv-a. transformer station 
was constructed at the Crow River 
terminus. This transmission line con- 
nects the Ear Falls development on 
the English river with the Rat Rapids 
development on the Albany river, thus 
amalgamating the two developments 
into one system. The line, although 
insulated for 66 kv., will first be oper- 
ated at 44 kv. The change to the 
higher voltage will be made as soon 
as load conditions warrant. This line 
and equipment at Crow River was 
placed in operation on September 4, 
1939. . 

The construction of a thirty-three 
mile transmission line from the Uchi 
to the Jason mine was started in the 
spring of 1939, the line to be ready 
for operation early in 1940. The 
Howey transmission line was pur- 
chased by the Commission in the 
spring of 1938, and since that date all 
of the transmission lines in the Red 
Lake area owned by individual min- 
ing companies have been purchas- 
ed by the Commission, thus giving 
the Commission ownership of all 
transmission lines originating out of 
the Ear Falls generating plant. This 
transaction involved the acquisition 
of thirteen miles of 44 kv. transmis- 
sion line. 

In the article which appeared in 
The Bulletin of October, 1936, ref- 
erence was made to the undeveloped 
water power sites scattered through- 
out the northern part of the Province 
which are available for utilization by 
the Commission to develop additional 
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supplies of power for mining and 
other purposes. It is now evident that 
in the near future some of these 
power sites must be developed to keep 
pace with the increasing demands of 
the mining industry. 

The Commission from time to time 
has placed survey parties in the field 
collecting information respecting these 
sites and much detailed information is 


already available. It takes, however, 
two or three years to plan for and to 
construct additional power develop- 
ments of small size, and longer periods 
for large plants, nevertheless, the 
mining industries need fear no power 
shortage providing the individual 
mines co-operate with the Commission 
by giving ample notice of their prob- 
able power requirements. 
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Drying Out Flooded Electrical 
Machinery 


By Engineers of the Operating Department, H.E.P.C. of Ontario 


(Continued from September) 


2. VACUUM DRYING METHOD 


The hot air and internal heat 
method previously described is a posi- 
tive method but it is slow. The vacu- 
um method described in the remainder 
of this article is a much quicker way 
in which to dry flooded equipment but, 
due to the nature of the apparatus 
required, it may be a more expensive 
proposition. 

The method used for large units re- 
solves itself into a problem of eco- 
nomics. The special vacuum tank for 
a single machine will most likely cost 
more than an air drying assembly. 
On the other hand, if the equipment 
is urgently required or a loss of rev- 
enue is involved, it may be more eco- 
nomical to use the vacuum tank and 
thereby materially shorten the drying 
time. Where there are a number of 
similar machines to be dried and their 
design permits the use of the same 
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5—Vacuum tank for drying 
small apparatus. 


Fig. 
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Fig. 6.—Internal bracing for end plates forming part of the vacuum chamber. 


vacuum equipment on each of them, 
it may prove cheaper to dry under 
vacuum method than by means of hot 
air alone. 

Experience indicates that drying 
under vacuum may be accomplished in 
days as compared with months by hot 
air drying. Therefore, if time is a 
valuable element, the vacuum process 
may be used to advantage. 

Where there is a large number of 
small machines to be dried and a 
medium-sized vacuum tank can be 
constructed at relatively low cost, the 
vacuum process is unquestionably a 
cheaper, quicker and more reliable 
method of meeting this problem than 
any other method developed so far. 


Principle 
The principle’ underlying the 
vacuum method involves boiling 
points and pressures. Firstly, the 


moisture is removed more rapidly be- 


cause of the increased rate of evapora- 
tion at the lower pressure. Secondly, 
the moisture has an added urge to 
move outward through the insulation, 
due to the lower surrounding pres- 
sure. These two factors account for 
the much increased drying rate. 


Vacuum Tank 

In order to place the machine under 
vacuum, it is, of course, necessary to 
enclose it in an air-tight tank. For 
small machines, large oil drums or 
water tanks serve the purpose very 
well. It would be prudent, however, 
to calculate the stresses to be imposed 
upon such a tank before applying a 
vacuum, since some internal bracing 
might be required. Fig. 5 shows such 
a tank. 

Machined flanges on covers are not 
éssential. A very effective seal can 
be made using rough flanges and %4- 
in. plain round rubber or %-in. cor- 
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Fig. 7—Sealed ventilating ports. 


rugated garden hose as a gasket. A 
piece of round solid rubber of ap- 
propriate diameter should be pulled 
through the hose to prevent it from 
cracking when bolted between the 
flanges. To fill any small cracks, 
caulking compound covered with a 
few layers of friction tape and paint- 
ed with glyptal serves very well. The 
tape is necessary since the caulking 
compound, when used alone, will be 
forced through the crack upon the 
application of a vacuum. 

Large machines present a different 
problem in so far as tank construction 
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is concerned. The illustrations, Figs. 
6, 7, 8, 9, and 9A, show how this prob- 
lem was solved for the 9,000 kw. 
machines at the Ontario Power gen- 
erating station. The machine frame 
itself was used as part of the vacuum 
tank, as can be seen in the illustra- 
tion. End covers of %%-in. boiler 
plates were made in three segments 
for ease of handling. As in the case 
of small vacuum tanks, garden hose 
was used to seal the edges of these 
plates. Cast iron oval-shaped discs 
fitted with l-in. square rubber gaskets 
were used to cover the ventilation 
ports, (see Fig. 7). Internal bracing 
in the form of boiler plate hubs and 
pipe bracing was necessary to prevent 
the plates from buckling under 
vacuum. (See Fig. 6). Inasmuch as 
machines differ in structural details 
the design of vacuum tanks must 
take account of these differences. 


Leak-proof bushings must be in- 
serted in the wall of the tank to pro- 
vide for the installation of thermo- 
couple and current leads. Two pipe 
stubs must be welded in place, one for 
the vacuum pump connection, the 
other for a vacuum control valve 
which opens to the atmosphere. 

Since vacuum pumps are not read- 
ily available pieces of equipment, an 
air compressor may be used and it 
will serve the purpose very well. The 
air intake side of the compressor is 
connected to the vacuum chamber, 
sucking air from the chamber and 
discharging it at atmospheric press- 
ure. Provided that the vacuum 
chamber has been properly sealed, 
vacuums as high as 26 to 28 inches 
of mercury are easily obtained. 

A condenser and trap must be in- 
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Fig. 9a—Details—Vacuum chamber and drying enclosure—Side View. 


stalled in the suction line to prevent 
water entering the compressor. Pro- 
vision should be made to collect and 
measure the condensate, so that the 
hour-by-hour quantity of water re- 
moved from the machine may be de- 
termined. 

Although it requires less heat to 
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evaporate moisture at lower press- 
ures, more of the applied heat will be 
absorbed per unit of time due to the 
rapid rate of evaporation. Thus, in- 
sulation is necessary to reduce radia- 
tion losses from the tank. For small 
tanks this may be provided by bind- 
ing rock wool around the sides and 
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ends, whereas for large tanks of ir- 
regular shapes a frame enclosure built 
in sections may be quickly and easily 
assembled over the complete machine. 
A separate air heater can then be 
used to heat the enclosure and keep 
the vacuum tank at a high tempera- 
ture. 
Drying Procedure 

In the process of drying under 
vacuum, care must be taken not to 
produce such an evaporation rate 
that pockets of steam are formed in 
the insulation. Should this occur, the 
insulation might easily be ruptured. 
Before applying any vacuum whatso- 
ever, the machine temperature as a 
whole should be raised to a value de- 
termined by the quantity of insula- 
tion used on the windings. 

The means of obtaining high tem- 
peratures and controlling them may 
be effected in these ways :— 

1. For small tanks, by placing 
small electric heaters inside the 
tank. 


2. For large tanks, by blowing 
hot air into an air-tight supple- 
mentary chamber containing the 
vacuum tank, much in the same 
manner as in the hot air drying 
scheme. 


3. By internal heat means. Since 
the rotor must remain stationary, 
the armature windings should be 
connected in series and supplied 
with direct current from a con- 
trolled source. This is by far the 
best method. 


When the whole machine has come 
to a steady temperature the pumps 


Should be started with the vacuum 
control valve wide open and_ the 
vacuum applied gradually. In build- 
ing up the vacuum care must be taken 
to avoid excessive steaming in the 
coils. A slow rate of evacuation, 
about 1 in. mercury every fifteen min- 
utes, is essential in establishing the 
vacuum. 


As the vacuum increases. the 
moisture will leave the coils in the 
form of low pressure steam. The 
machine temperature may fall due to 
the rapid rate of evaporation and 
necessitate an increase in stator or 
armature currents. The vacuum 
should be increased slowly until the 
maximum possible has been attained. 
It should be held there until the ma- 
chine has been thoroughly dried. 


Megger tests of the _ insulation 
should be made and recorded at regu- 
lar intervals from the commencement 
of drying. As long as the insulation 
resistance at any chosen measured 
temperature continues to rise, the 
moisture is still moving in the coils. 
The machine is dry only when the 
curve of insulation resistance against 
time flattens out. The vacuum may 
then be gradually reduced to zero and 
the machine allowed to cool. 


During the cooling period the in- 
sulation resistance temperature curve 
should be obtained. This serves as a 
check upon the condition of the 
windings. 

Finally, as in the case of the hot 
air drying system, the coil ends must 
be reinsulated, the windings painted 
and a high voltage test applied. 
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Series Lamp Operation 


By H. F. Davidson, Photometric Laboratory, H.E.P.C. of Ontario 


N recent months the writer has 
come in contact with several 
views as to what constitutes 
good series lamp performance. 

With this in mind the following 
article has been written with the hope 
that users of series lamps will obtain 
a better understanding of their opera- 
tion and thereby derive optimum 
service. 
MOST ECONOMICAL LIFE 

The production of light by tungsten 
lamps is the result of heating the 
filament to incandescence. As _ the 
temperature is raised, the life of the 
lamp is decreased and the efficiency is 
increased. The decrease in life is 
due to the greater rate of evaporation 
of the filament at higher temperatures. 
Lamps can therefore be made having 
a long life with low efficiency or a 
short life with high efficiency. Long- 
life lamps require fewer replacements 
than short-life lamps but also produce 
less light per watt. The problem of 
finding the most economical lamp life 
for series street lighting service is 
then reduced to determining the point 
between the extremes of long and 
short life where the advantages and 
disadvantages will be balanced. The 
most important considerations are 
the costs of lamps, energy and labour 
required to replace lamps. The de- 
sirable life varies directly with the 
cost of lamps and labour for replace- 
ments and inversely with the cost of 
energy. As energy and labour costs 
vary throughout the province, average 
values are taken which will represent 
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the province as a whole. This method 
is quite satisfactory as the variations 
in desirable life would be too 3mall 
to justify special lamps for each 
municipality. At the present time the 
design life of Hydro Lamps is 2,500 
hours which is based on existing aver- 
age conditions throughout the prov- 
ince for series street lighting service. 

The life and efficiency of a lamp 
bear a definite inverse relation to each 
other so that the efficiency is auto- 
matically decided when the desired 
life has been obtained. The efficiency 
of a lamp is expressed in lumens per 
watt, the lumen being the unit of 
light. 


LAMP MORTALITY 

The life of incandescent lamps can 
be compared to human life where sta- 
tisticians can estimate the average life 
of a group of persons in normal health, 
but not of any individual person. In 
a like manner, knowing the quality 
and operating conditions of a group of 
lamps it is a simple matter to predict 
the average life but not the life of any 
one lamp. This inherent property of 
tungsten lamps is due to the fact that 
there are many factors both in manu- 
facture and service that vitally affect 
life. 

Experience in manufacture and con- 
stant testing enable the production of 
lamps having group averages very 
close to their rating. For a Jarge 
group of series lamps, approximately 
50 per cent will burn out at various 
intervals up to rated life, the remain- 
der burning out at various intervals 
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after rated life. The average life of 
the group will approximate the rated 
value. This is illustrated by the mor- 
tality curve shown in Fig. 1. The 
curve shows the percentage of the 
group still burning at various inter- 
vals during life. The results shown 
are for a group of 250 Hydro, 1,000 
lumen, 6.6 ampere series lamps. Note 
that after 2,500 hours burning there 
was approximately 54 per cent of the 
group still operating. The average 
life of the group was 2,740 hours. 
LAMP RENEWAL RATE 

Due to the variation in lamp life, 
the number of lamps renewed per 
week or month may vary considerably. 
Fig. 2, shows the rate of burnout of 
an original installation of lamps. The 
number of burnouts is relatively large 
at about 2,500 hours (rated life). By 
combining the curves of the lamps re- 
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newed with that of the original in- 
stallation, a curve similar to that 
shown in Fig. 3 will be obtained. This 
curve shows the periodic fluctuation 
in the rate of renewals. Fluctuations 
are evident for several years follow- 
ing an original installation or ab- 
normal operating conditions. Under 
proper conditions the renewal rate will 
vary above and below normal in grad- 
ually lesser amounts until it ap- 
proaches a constant value. 

The average number of burning 
hours for street lighting per year has 
been found to be 4,000. If lamps 
having a rated life of 2,500 hours are 
used, the number of replacements per 
socket per year will be 1.6. The num- 
ber of lamps replaced per year will 
then be 1.6 times the number of 
sockets. The variation in the lives of 
the lamps will result in more burnouts 
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in some sockets than in others but, 
under good operating conditions, this 
should not affect the normal number 
of replacements per year. 
SERIES LAMP CHARACTERISTICS 

A study of the characteristic curves 
for series lamps in Fig. 4 will point 
out the necessity for maintaining 
normal operating conditions. The 
curves show the effect on life, lumens, 
watts, volts and lumens-per-watt of 
small variations in current. These 
curves are characteristic only. the 
actual values depending on the fila- 
ment temperature at rated current. 
There is, however, very little deviation 
from the characteristic trend for dif- 
ferent sizes of lamps. At rated cur- 
rent the filament temperature is 
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higher in the larger lamps which ac- 
counts for the higher efficiencies ob- 
tained. 

A given percentage change in cur- 
rent in a series circuit is approxi- 
mately equivalent to double the 
variation in voltage in a multiple cir- 
cuit. It is therefore extremely im- 
portant that the series circuit be 
closely regulated. A constant current 
transformer accurately adjusted and 
in good working order will give good 
regulation in addition to providing 
almost perfect protection for the 
lamps. Practically the only disturb- 
ances likely to cause premature lamp 
failures are lightning and swinging 
grounds. Swinging grounds are caused 
by the wires or fixture loops grounding 
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on trees or poles when blown by the 
wind and give rise to “pumping” in 
the transformer. The “pumping” ac- 
tion causes current surges which may 
be sufficient to melt the filaments. 
Occasionally the moving coil of a con- 
stant current transformer does not 
operate freely and may require an ap- 
preciable change in primary voltage 
to move it, the outcome of which will 
be a sustained high or low value of 
current for long periods. 


LIFE PERFORMANCE CHARACTERISTICS 


Lamps on constant current series 
circuits do not have the same life per- 
formance characteristics as those on 
constant voltage multiple circuits. Due 
to evaporation of the filament, series 
lamps increase in resistance during 
life causing an increase in wattage 
owing to the current being maintained 


This increase in wattage 


constant. 
results in a higher filament tempera- 
ture and therefore an increase in lu- 


mens. On a multiple circuit the 
watts and lumens decrease during life. 
In both series and multiple lamps the 
evaporation of the filament leaves a 
black or brown deposit of fine tung- 
sten particles on the bulb which 
causes a decrease in lumens. The lu- 
men maintenance of series lamps is 
dependent on the difference between 
the increase in lumens given by the 
filament and the absorption due to the 
bulb blackening and is much better 
on series than on multiple circuits. 
See Fig. 5. 

The increase in volts and watts on 
series circuits is in the neighbour- 
hood of 4 per cent above the initial 
value after the lamps have burned 
their rated life. This increase in 
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CONCLUSIONS 
It should be remembered that re- 


placements will vary from month to 


into account 


when estimating the required capacity 


taken 
of constant current transformers. 


voltage must be 
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month and that the life obtained can 
best be judged by the number of re- 
placements per year. However, good 
life performance does not necessarily 
indicate good quality as lamps of poor 
quality may give exceptionally long 
life with an excessive sacrifice in light 
output. 


Series circuits and equipment 
should be maintained in good condi- 
tion and the current kept at the rated 
value. It is advisable to periodically 
check the switchboard ammeter by an 


accurately calibrated instrument to 
eliminate a possible source of trouble. 

Economical street lighting is not 
solved by simply using good quality 
lamps under proper conditions. The 
light must be delivered to the roadway 
with a minimum loss. This loss can 
be reduced by the use of modern light- 
ing fixtures and a regular cleaning 
schedule. Lighting fixtures are de- 
signed for a certain size lamp and will 
not give the desired distribution when 
equipped with lamps of any other 
size. 
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Experience With Overhead 
Shielded Primary Cable 


By G. L. Lillie, Assistant Distribution Engineer, 
Toronto Hydro-Electric System 


VERHEAD power distribu- 

tion, using weatherproof 

braid covered conductors, 

supported by insulators on 
crossarms or brackets, is universally 
acknowledged as the most practical 
method of power distribution, per 
capital invested. In appearance, how- 
ever, it is neither attractive, nor in- 
conspicuous as is the underground 
system. 

In residential districts, where pri- 
mary has to be extended on small 
poles unsuitable for open high voltage 
lines, such as concrete, steel or wood, 
the whole line has to be rebuilt to 
add, in most cases, only one conductor. 
Where trees are prevalent, (as in most 
residential sections) they must be 
kept trimmed, and often mutilated, in 
order to give clearance. Otherwise 
still higher poles are required. 


Presented to Toronto Section, A.I.E.E. on Octo- 
ber 18, 1939. 


NOVEMBER, 1939 


Underground construction makes 
the ideal distribution system, but the 
cost is often prohibitive. A com- 
promise may, therefore, be welcome, 
and possibly, insulated aerial cable, 
which can be strung on existing poles, 
and thus avoid expensive reconstruc- 
tion, is the solution. 

For these reasons the Toronto 
Hydro-Electric System has for some 
time been experimenting with differ- 
ent forms of overhead insulated pri- 
mary cable, especially where necessary 
to feed small single phase transform- 
er banks of from 50 to 100 kw. in 
residential districts. 

Grounded shielding over the insula- 
tion is provided for greater safety, so 
that if a fault in the insulation should 
occur, its presence will immediately 
be detected and the conductor isolated 
and cleared. 

From 1913 to 1929 inclusive, many 
installations were made of various 
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The purpose of the Bulletin is to 
furnish information regarding the 
Hydro-Electric Power Commission; 
to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


types of cable, both paper and rubber 
insulated and shielded either with lead 
or some form of iron or bronze alloy 
wire. The make-up of the different 
types are listed in Table No. 1, and 
their chronological history is record- 
ed in Table No. 2. Only partial suc- 
cess can be reported. The first two 
installations were No. 4, 3 core p.i.l.c. 
cables suspended on messengers, only 
one conductor being used, the com- 
mon neutral making the return cir- 
cuit, Type No. 1. These installations 
followed standard practice for aerial 
cable, but for short single conductor 
primary extensions on_ residential 
streets, a more flexible and less ex- 
pensive type of cable was considered 
advisable. 


Fig. 1—Defect due to poorly designed 
deadend. 


Our oldest active non-leaded cable, 
Type No. 4, was installed in 1922, 
supported without a messenger, and 
has given nearly seventeen years of 
trouble-free service. The System also 
has two other veterans erected in the 
two following years, which have 
equally clear records. Both are Type 
No. 6 and are self-supporting. 

In 1924 the first installation of 
Type No. 7 cable was erected self- 
supporting. Nine years later a ground 
developed and at first it was thought 
that both rubber insulation and braid 
armour were badly deteriorated, and 
it was replaced with p.i.l.c. cable on a 
messenger. On test, however, the 
only defect was found to be where 
a poorly designed deadend had squeez- 
ed the rubber between the armour and 
the conductor so that a puncture had 
taken place. (Fig.1.) This cable was 
again installed at another location, 
and has already added another 6 
years’ service to the original 9. 
(Table No. 2.) 

Five installations were replaced 
with p.i.l.c. cable, Type No. 9, in 1928, 
supposedly due to deterioration of the 
rubber insulation, and brought to 
notice by radio interference. After 
test made in 1933, we are not so posi- 
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TABLE NO. 2 
SUMMARY OF SHIELDED PRIMARY INSTALLATIONS 1913 To 1930 (INCLUSIVE) 
' l 
Installed Totals Totals Removed | In Service 
Type |- . fale Shape Pee oe 
No.| Year | Feet No. Feet | Year| No.| Feet | No./Year| Feet | No.| Feet 
jo oe 2AG40 0S |d 275) ee SS ee ete dh eT 97S 
4 ried 922 330 1511925 330) 0 0 
Pole line rebuilt 
2) 1926 6707.3 1,000 2 670 
3 2} 1920 12700) 22 1,700 2 Wh D2 Sd FOOL OU 0 
Pole line rebuilt 
4 ft i-1922 1,000} 1 1,000) ’22 4 3,030 1 1,000 
5 teie1973 400 1 11925 x400} 0 0 
fe t975 758} 2 1,158 1 11928 x758} O 0 
6 DON O7S 1150 123 =, 1,550) - 7.11925 x500]} 1 650 
2-1. 1924 880 T4925 45017 A 430 
FAO 2S 828] 6 2,858 Pole line rebuilt 2 828 
Fé 11 1924 685 24 3 1,565; 1 ie x685} 0 0 
re-erected/| in 1933 
Gui elo2o 3,893 "Do 7 4-O51\) wAsdioal x936| 5 2,957 
8 | 1926 3,310 5 14928) -x2.t20) 3 1,250 
i ei tee BE: 700 1 700 
Peei193Ss Bs haa hi 0222), 1 574 
8 8 | 1926 4,140| 8 4,140} ’26 | 18 8,180} 2 11930 950) 6 3,190 
Pole line rebuilt 
9 t 192% 740 wai 1 740 1 740 
7 4°4928 o020 238 1 A0 4,848 7 3,320 
6 | 1929 3,057 29 6 3,057 6 3,057 
4 | 1930 2,250 30 4 2,250 4 2,250 
10 | 1931 5,196 Ff | 10 5,196 10 5,196 
24-1933 1231 SOG T5574 233 3 1,805 2 123) 
71 I ieaiwTd S847 71 | 38,147] 16 8,820] 55 | 29,318 


x Replaced with Type No. 9 due to breakdown 


tive that this was warranted. We are 
only sure now, that one type—No. 5— 
was definitely not satisfactory. 

No further cables were erected 
after 1924 self-supporting, i.e., with- 


out a messenger, and by 1929 the only 
type used was p.i.l.c., and hopes for 
non-leaded, lightweight, and low cost, 
insulated primary appeared to be re- 


mote. 
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A review of the merits and failures 
of this class of primary conductor was 
made, and the possibility of some im- 
provement in the design was consid- 
ered. The good points of an aerial 
cable with grounded sheath, were still 
appreciated but it was found that its 
cost, together with the supporting 
messenger, was almost equal to the 
cost of changing poles and installing 
open primary or crossarms. What 
was required, was a self-supporting, 
insulated conductor that could be 
strung like weatherproof wire, and 
deadended, and jointed, readily and 
without excessive cost. Rubber in- 
sulation, with some form of wire 
armour, appeared to be logical, but 
the perishing of the rubber and the 
rusting or otherwise mechanical 
breaking down of the armour was dis- 
couraging. Much of our trouble ap- 
peared to be due to poor methods of 
holding, or deadending the cable. In 
search of help a circular letter was 
prepared, describing our problem, and 
sent to every known wire manufac- 
turer—in Canada, the United States 
and England. ‘The replies were, in 
most instances, not very helpful. Two 
firms, however, submitted cable de- 
signs and quotations, that were inter- 
esting and in 1930 trial orders were 
placed, one in New York City, Type 
Nos. 11 and 12, and the other in Eng- 
land, Type No. 10. These were made 
up as per Table No. 1 and installed as 
indicated in Table No. 3, with very 
favorable results. Further develop- 
ments in cable design followed, pro- 
ducing new types and additional in- 
stallations were made as also shown 
in Table No. 8. 

Of these, only Type No. 19 was un- 
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Fig. 2—Tree wire, insulated with 


rubber, covered with fibre tape 
armour. 
satisfactory. This was an attempt to 


make a wire armoured p.i.l.c. cable 
self-supporting, but due, possibly, to 
the short lay of the wire armour and 


the consequent. twisting and stretch- 


ing of the cable, the mechanical strain 
on the lead sheath was too severe and 
our first installation broke down 
shortly after being put in service. It 
then became necessary to provide a 
messenger in order to use this as an 
aerial conductor. It is still working, 
but the result in appearance and cost 
is not good. 

Another radical departure was made 
in the use of 1400 feet of tree wire 
(Type No. 20), insulated with rubber, 
covered with fibre tape armour. (Fig. 
2). This was installed on long top ex- 
tensions and for further protection a 
bare copper wire was wound around 
the conductor for a distance of about 
three feet on each side of line insu- 
lator and grounded to the common 
neutral. 

In Type No. 21 we had need for a 
two conductor cable to use on a 2300 
volt delta connected feeder. Only 
enough cable for the one extension 
was purchased. 

After seven years of experimental 
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TABLE JNO SS 
SUMMARY OF SHIELDED PRIMARY INSTALLATIONS 1913 To AuGusT 31, 1939 
Installed Totals Totals Removed In Service 
es No.| Year | Feet | No.| Feet | Year| No.| Feet | No./Year| Feet | No.| Feet 
10 4 | 1931 1,810 4 1,810 
de 1931 600: 5 2,410 1 600 
11 2 | 1930 1,000 30 8 3,760 2 1,000 
DOW A034) v2.73 31° 2 13,575) etal 2 805K 2571 22-168 
10 | 1932 7,640) 38 | 21,613 Pole line rebuilt | 10 7,040 
for primary 
feeders 
12 21930 950, 2 950 2 950 
13 DN A9S2 1,000 1,000 2 1,000 
14 Se 9932 5,000 8 5,000 
33 | 1933] 19,440 33 | 19,440 
1.) 19341) 4, 305) 425) 24 745 1 305 
15 8 | 1932 4,570 2 1028) 13,210 8 4,570 
8 | 1933 4,717| 16 OD 28i 35 Neale R24 oa 8 4,717 
16 10 | 1934 4,746} 10 4,746 10 4,746 
UF 8 | 1934 4,879) 8 4,879 8 4,879 
18 10 | 1934 4,892 "34 | 29 | 14,822 10 4,892 
Galo so 1,881 23a) ALO Badd 3 1,881 
Sater SO 2,778) 18 9,551] ’36 5 35158 5 2,778 
19 4 | 1935 2,230| 4 2,230 + 2,230 
20 PIMA) 1,100} 2 1,100 2 1,100 
a inh 1935 SOUL 380 1 380 
22 11h O3 7 4,802) 11 4,802 11 4,802 
23 Sal tos F 4,668} 8 4,668 L i193 7 odie 4,116 
Line rebuilt on 
opposite side of 
street 
24 13+ 1937 5,503 4S, EO dale OTS 13 5,503 
19 | 1938 8,041 eS fe ean Meee IS 8,041 19 8,041 
15 | 1939 D 25S ET 2 O7 | 60 =) ok 9,253 15 9,253 
uae 214 iM Bose oh Sa UG Ia ces ots DAA AN ALS SSIs 2 1,357|212 | 113,801 
Mower 38,147] 71 | 38,147 71,38. Aloe 8.829] 55 | 29,318 
No. 2 

285 159, 505/239 11535,;5005) 280 ) 135,305\,13 10,186/267 | 143,119 


work with both wire and metallic tape 
shielding, and rubber and varnished 
cambric 


insulation, 


we 


considered 


that it was time we should prepare 
our own specifications based on experi- 
ence and requirements, so that pur- 
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Fig. 3. 


chasing could be done by tender, and 
in larger quantities. With the assist- 
ance of the manufacturers this was 
successfully accomplished, and in May, 
1937, the first T.H.E.S. tender for the 
supply of 20,000 feet was called for. 
(Type No. 24.) An additional 20,000 
feet was ordered this year, with many 
further requirements in sight. 

At the present date, the amount of 
shielded primary cable purchased 
since June, 1930, is 137,540 feet, and 
the total now in service amounts to 
143,119 feet or 27.1 miles. The Sys- 
tem’s 267 active installations supply 
544 overhead distribution transform- 
ers of 13,100 kw. capacity, which is 
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7.9 per cent of the total in this class 
of service. 

The cost of the above extensions, up 
to the end of August, 1939, was ap- 
proximately $105,076 (not including 
transformers), and it has been esti- 
mated, that, if cable had not been 
used, it would have cost $195,562 to 
replace concrete poles with 35 ft. 
cedars, transfer lines and street light- 
ing fixtures and string one No. 2 open 
primary. This represents a saving of 
$90,486 or $338 per extension or ap- 
proximately $6.90 per kw. supplied. 
These figures are very conservative, 
as in many cases actual costs include 
items, such as reconstruction and re- 
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Fig. 4—Shielded primary (top right) 
on concrete pole. 


placing of secondaries, which are not 
properly a part of primary cable ex- 
tensions. The average length installed 
to date is 587 feet. (Fig. 3.) Improv- 
ed methods have lowered prices so 
that a 500 foot extension now costs 
approximately $219.31 or 44 cents per 
foot. This includes equipping of run- 
off pole with hardware and deadends, 
replacing one 24 foot concrete pole 
with new type 28 foot for transform- 
ers, transferring lines and_ street 
lighting lantern, raising one street 
lighting secondary one arm, installing 
cutout at line end, and _ stringing 
shielded primary cable. On the basis 
of a cost of $393 for an average 
length of 587 feet, or $368 per 500 
feet, we have an improvement of $149 
on each new installation over previous 


5—Shielded primary making 
angle (top right) on steel pole. 


Fig. 


average costs. Compared with this, 
the present estimated cost of replac- 
ing concrete poles with 35 foot cedars 
and stringing one No. 2 w.p. primary 
wire for 500 feet is $527.36, or 140 
per cent greater. This reconstruction 
may be necessary where heavy feed- 
ers are required, but this is seldom 
the case on residential streets at right 
angles to main thoroughfares. Even 
if a lead were to be reconstructed 
with 380 foot cedars with one open 
primary on pole top extensions and 
secondaries on brackets, the cost 
would be still 96 per cent greater, 
than if shielded primary were used. 
For original construction in new 
residential districts, the use of shield- 
ed primary on concrete poles can, also, 
be more than justified. Its cost per 
500 feet is only 11 per cent greater 
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Fig. 6—Shielded primary (top exten- 
sion) on cedar pole. 


than for an open primary wire on 30 
foot cedar poles, and 16 per cent less 
than for a 35 foot lead with cross- 
arms. 

The improved appearance and less 
likelihood of complaints cannot be 
valuated in dollars and cents, but in- 
structions from our Executive Depart- 
ment in 1934, that, “where primaries 
are necessary on streets having only 
concrete poles, they be made of insu- 
lated cable and on existing poles’, 
speaks for itself. 

In addition to the normal require- 
ments for shielded primary on pole 
lines, either concrete (Fig. 4), steel 
(Fig. 5), or small wood (Fig. 6), sev- 
eral new applications have been devel- 
oped. In one instance, 300 feet have 
been run along the side of a brick 
building to supply a transformer on 
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Fig. 7—Shielded primary to trans- 
former on joint pole construction. 


a pole on private property. This was 
installed on consumer’s order and ob- 
viated entirely, the necessity for a 
number of poles. In several cases, 
shielded cable is used for primary 
drop leads of line transformer located 
in close proximity to accessible parts 
of buildings, such as windows, fire 
escapes, or on small wooden poles 
where transformers are mounted on 
brackets, etc. This has also led to the 
Toronto Hydro-Electric System’s rec- 
ommendation that shielded primary 
cable be required to supply transform- 
ers on joint pole construction with 
other utilities, where transformers 
are located bélow their cable. (Fig. 7.) 
On another customer’s property, a 


single phase primary service (to- 
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Fig. 8—Single phase primary service 
attached to wall. 


gether with neutral) is installed from 
nearest pole to wall of building where 
connection is made to leads in stand- 
pipe. (Fig. 8.) 

In February of this year an ex- 


Fig. 9—Three single conductor cables 
attached to concrete pole. 


Fig. 10—Three single conductor 


cables entering pipe lateral. 


perimental 4100 volt, 3 phase, under- 
ground iateral service was installed 
from overhead mains on opposite side 
of street to supply transformers in- 
side a building. Three separate single 
conductor cables were individually 
suspended across the street between a 
high cedar pole and a concrete pole, 
and continued down pipe lateral on 
this pole into the underground vault, 


Fig. 11—Three single conductor 
cables crossing street. 
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Fig. 12—Construction on 45 ft. pole 
replaced by type shown in Fig. 138. 


without joint or pothead, at less than 
50 per cent of the cost of using stan- 
dard p.i.l.c. cable, and with greatly 
improved appearance. (Figs. 9, 10 
and 11.) 


Another application for this type 
of primary cable was made recently, 
on the request to lower the height of 
a pole line adjacent to the new airport, 
where it crossed one of the flight ways 
close to the end of a runway. This 
line carried 2300 volt, 3 phase, pri- 
mary lines and the maximum height 
allowed was 30 feet. By stringing 
shielded primary on brackets on 25 
foot poles a safe and sightly construc- 
tion was maintained, obviating the 
need for rebuilding a large pole line 
on a more circuitous route. (Figs. 12 
anueon) 
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Fig. 183—Shielded primaries on 25 ft. 
pole near airport. 


In line with this development, just 
a word with regard to future possibil- 
ities of shielded primary as an alter- 
native to extensive tree trimming, or 
rebuilding. 

At present tree trimming costs the 
Toronto Hydro-Electric System ap- 
proximately $13,500 annually and this 
is increasing. Trees grow, but poles 
do not. 

Taking the capital cost of building 
a 45 foot cedar pole line (Fig. 14) 
with 3-No. 2 primaries, No. 0 house 
lighting and No. 6 street lighting 
secondaries, as approximately $1,400 
per 1,000 feet, it can be argued that 
the same size lines may be installed 
on 30 foot poles using shielded pri- 
mary at approximately the same or 
slightly less cost, but without the need 
for constant tree cutting and in loca- 
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Fig. 14—A 45 ft. cedar pole line run- 
ning through trees, tree trimming is 
necessary. 


tions where a higher lead might not 
be possible. 

Where tree growth has come after 
20 or 25 years and a pole line re- 
quires replacing, a saving of $300 
per 1,000 feet may be made in cutting 
the pole line down to 80 foot size and 
using shielded primary with second- 
aries on brackets. This saving would 
be increased to $500 if it were 
otherwise necessary to increase height 
of poles 10 feet. 

If we have an existing 30 foot cedar 
lead (Fig. 15), carrying secondaries 
only, and require primary lines, it is 
possible to install 8-No. 2 shielded 
primaries for approximately half the 
cost of replacing with 45 foot cedars 


Fig. 15—A 30 ft. cedar pole line with 

secondaries only where 3 shielded 

primaries may be added without tree 

interference and at half of cost of 
open primaries. 


and stringing open primary, and at 


the same time avoid all primary tree 


interference. 
CONSTRUCTION DETAILS 

Of our 267 installations (not includ- 
ing any length in service less than one 
span—such as transformer leads), 55 
are suspended from messengers and 
the balance self-supported, that is se- 
cured at each end by suitable dead- 
ends, and held on intermediate poles 
by means of insulators or clamps. In- 
sulators are not necessary electrically, 
but as a convenient and low cost 
mechanical support, they have been 
most generally used. 
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In the operation of shielded cable 
for primary distribution, there is al- 
ways present the possibility of break- 
down between conductor and metallic 
grounded shield, if not properly in- 
stalled. The insulation of the cable 
has, of course, a wide factor of safety 
in this regard, but certain conditions 
may cause considerable trouble unless 
reasonable care is taken. Two pos- 
sible sources of trouble must be 
guarded against. One is mechanical 
pressure at a point on the surface of 
the cable, such as on an insulator at 
a bend or angle in the line, (particu- 
larly with some types of special rub- 
ber insulation); and the other is in- 
sufficient clearance being left between 
the end of the armour and the un- 
insulated conductor, when making a 
joint or deadend. If these two points 
are kept in mind and guarded against, 
very little trouble should be experi- 
enced. 

Our first self-supporting cable was 
deadended on porcelain strain insu- 
lators by bending the cable back on 
itself without, however, removing the 
steel wire armour. This we now con- 
sider to be very severe treatment. The 
insulation of the cable, instead of the 
porcelain, was required to withstand 
not only the line potential but also 
mechanical squeezing between con- 
ductor and shield. This pressure would 
tend to bring conductor closer to the 
grounded shield and thus cause a 
puncture. In spite of this condition, 
the cable installed in December, 1922, 
is operating today without failure of 
any kind. A similar cable, the sec- 
ond oldest, is suspended at either end 
by special clamps. These do not dis- 
tort the insulation to the same extent 
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Fig. 16—Cable without messenger, 
held by wedge type deadend. 


as in the previous case, but do cause 
compression in the rubber insulation 
between the ground shield and the 
conductor. If the area is large enough 
this should not be objectionable. 


From 1926 to 1929, messenger wire 
was used entirely for the support of 
all cables erected, but in 1930 with the 
arrival of the first new cable from 
England, it was decided that this ad- 
ditional expense should be eliminated. 
As this cable was aluminum wire 
armoured, a wedge type deadend was 
selected for its support. (Fig. 16.) 


For the rubber composition insulat- 
ed cable from New York, an entirely 
different type of deadend was neces- 
sary. Due to the spiral armour and 
soft insulation it was proposed to take 
the strain of the cable on its con- 
ductor only, and accordingly a stan- 
dard type “A2” clevis with strain in- 
sulator was used. (Fig. 17.) The 
weatherproof braid and bronze tape 
were removed back about 18 inches 
from the point of suspension and the 
insulated conductor passed through 
the strain insulator and served off 
with a half line joint. A weather- 
proof wire tap to the line or trans- 
former (as the case may be) was also 
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Fig. 17—Clevis with strain insulator 
deadend, no messenger. 


added at the same point and the whole 
joint re-insulated with special rubber 
compound tape to 114 times its orig- 
inal thickness, and covered overall 
with friction tape and compounded. 

At this time transformers were in- 
stalled on 35 foot cedar poles only, so 
that all cables terminated on cedar 
poles, and could, therefore, be con- 
sidered as “alive”, that is insulated 
iby the deadend insulator only. 


This type of deadend has been quite 
suitable, when properly made up, but 
we have had a few cases of break- 
down, due to leakage from conductor 
to armour where it has not been kept 
far enough away, or where moisture 
has been able to penetrate. 


Although the clevis deadend was 
suitable on cedar poles, along with 
other open 4100 volt lines, it was not 
so good for use on concrete poles. The 
use of a Shielded primary on these 
poles, for safety, logically calls for an 
insulated and shielded deadend. With 
the advent of transformer mounting 
on concrete poles, some means of hold- 
ing the cable and at the same time 
keeping its outer covering at ground 
potential was necessary. Our theory 
—that all strain should be in the con- 


Fig. 18—An improved type of cable 
grip at deadend, no messenger. 


ductor and not in the insulation (un- 
less wire armoured)—was now modi- 
fied by the axiom that if the stress 
were distributed uniformly over a 
large enough surface, the result would 
not be detrimental. A grip was, 
therefore, designed of bronze with 
smooth surface but curved, to obtain 
a hold on the cable, and provided with 
a number of screws for uniform pres- 
sure. The first was installed in 1934, 
and later an improved type was devel- 
oped having still greater surface and 
a double, or S bend. (Fig. 18.) 

In 19386 a flexible wire grip of the 
woven basket, cable pulling type, al- 
ready used for supporting service 
cables, was adopted as our present 
standard deadend (Fig. 19), and ful- 
fils all the requirements extremely 
well. It is flexible, durable, strong, 
light in weight, inconspicuous, lower 
in cost and requires less labour to in- 
stall. 

Turns, bends or angles in the line 
of the cable are potential sources of 
trouble, particularly with rubber in- 
sulated cable, unless special pains are 
taken to guard against concentration 
of pressure. It was soon found that 
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Fig. 19—Present standard deadend, 
flexible wire grip. 


ordinary line insulators were not suit- 
able for use in making changes of 
direction. 

In 1931, two spool, or type B insu- 
lators were combined, (Fig. 20) to 
relieve the pressure when rounding a 
corner, but even this did not prevent 
breakdowns from occurring. Differ- 
ent methods were tried to clear up 
this trouble. The shielding was re- 
moved past the support and layers of 
rubber composition tape applied 
around the cable to form a cushion 
and the shielding then replaced. Sev- 
eral types of flexible copper braid 
were used to replace the original tape. 
There are at present about eighty 


cable angles negotiated on these spool ~ 


Fig. 20—Spool insulator construction 
for rounding a corner. 
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Fig. 21—Wooden pulley used on line 
angle. 


insulator arrangements, and they are 
all potential sources of trouble. 


In attempting to create greater 
bearing surface for cable on corners, 
a wooden pulley (Fig. 21) (much like 
a clothes line pulley) was tried ex- 
perimentally. The results have been 
100 per cent perfect, but the appear- 
ance is not just the neatest. This 
experiment did influence the design of 
the bronze clamps for deadending. 
Their suitability for line angles (Fig. 
22) was found to be especially good. 
In 1936 the woven wire grip for dead- 
ending was also applied to all angles, 
holding the cable in each direction 
most efficiently. (Fig. 23.) 

The location of the cable on the 
concrete pole has been a debatable 


peace 


ee: 


Fig. 22—Bronze clamp type angle. 
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Fig. 28—Woven wire deadend grips 
used on angle. 


matter. In the early days most of the 
messenger supported cables were lo- 
cated on short top extensions. Many 
of the later cables are also on top ex- 
tensions. These are sometimes neces- 
sary to clear obstructions, but, on the 
other hand, often interfere with tele- 
phone service drops—unless rearrang- 
ed. Most cable has been installed in 
the upper street lighting secondary 
position, (Fig. 4), after lowering or 
restringing secondary in road neutral 
position. The lower street lighting 
secondary position has also been used, 
and where cable is to supply trans- 
formers on concrete poles, it has ad- 
vantages. Cable is protected from 
mechanical injury from falling ob- 
jects, such as tree limbs and signs, 
and terminates closer to transformer 
cutout. 

In 1937 one installation was made 
without line insulators. Type No. 23 


Fig. 24—Cable clamped directly to 
steel pole arm. 


cable, having steel wire armour, was 
suspended directly on _ the _ steel 
pole arms (Fig. 24), and held firmly 
by means of hook-shaped clips secur- 
ed through the pin hole by a nut. This 
support is very practical, but up to 
the present has cost somewhat more 
than the conventional insulator. No 
suitable manufactured clip has been 
available, and the cost of making them 
to order was found to be excessive. 


Splices or joints in armoured cable 
constitute a weak point and they have, 
therefore, been kept to a minimum. 
Linemen ordinarily have not the ex- 
perience or training necessary in the 
making of high potential joints in- 
volving grounded armours, whether 
they are lead, copper or steel. All 
paper insulated lead covered cables on 
messengers were finished off by skilled 
underground jointers. This proce- 
dure is expensive both as to labour 
and material and was one of the 


reasons for adopting non-leaded 
shielded cable. The first steel wire 
armoured cable was jointed’ by 


weatherproof leads to cutouts at each 
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end and simply taped over, and it still 
works. On the next oldest installa- 
tions porcelain tube joints were first 
used. Two by eleven inch porcelain 
tubes, filled with compound, cover each 
joint between cable and weatherproof 
wire and the ends were well taped and 
suspended vertically. With the use of 
Type No. 11 cable from New York, a 
very fine rubber splicing compound 
tape was obtained and this is now 
used for sealing joints on all makes of 
cable. 

Until 1932 there was no need for 
any other jointing than at each dead- 
end, and the occasional line splice, but 
with transformers erected individ- 
ually on concrete poles, a tap had to 
be made in the cable for the first 
transformer. In making this tap, 
the cable was prepared by removing 
weatherproof braid and armour for 
about 8 inches. The insulation was 
then, also, removed from centre for 
3 inches tapering it 1% inch at each 
side. The end of the tap was then 
prepared in a similar manner, and 
after binding with No. 14 bare copper, 
and soldering, the joint was built up 
with splicing compound tape half 
lapped to 50 per cent greater thickness 
than original insulation. This was 
then covered with two layers of var- 
nished cambric tape, and one layer of 
friction tape. Copper braid tape was 
then wound-over the joint, beginning 
with two strands at tap armour and 
winding one strand each way to meet 
cut ends of the line armour. Braid 


was soldered to the armour at all three . 


joints with a soldering iron only. The 


Fig. 25—Method of connecting two 
transformer primaries using a trans- 
former cutout. 


joint was completed by wrapping with 
friction tape and painting with com- 
pound. 

A further adoption of this tapped 
joint was introduced, when experi- 
mental installations of cable were 
made for primary drops to transform- 
ers on cedar poles. The cable, either 
aS a Separate tap, or a continuous part 
of the line, was brought down the face 
of the pole and covered with a half 
fiber conduit for mechanical protec- 
tion. A “Y” joint was made similar 
to that just described, and the result- 
ing two leads taken one to each trans- 
former cutout, via the upper trans- 
former crossarms. 


In 19386 any further need for 
either “‘T” or “Y” joints was elimin- 
ated by the use of a transformer cut- 
out (Fig. 25), having two connections 
on the line side, thus permitting of an 
entirely separate piece of cable to be 
used for the second transformer, 
either on the same pole or the adja- 
cent one. 

(To be continued) 
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The Use of Electrical 
Appliances in Ontario 


Results of Surveys of Number of Appliances in Use 
in Hydro Municipalities and Rural 
Power Districts 


UBMITTED herewith are tables 
showing the results of sur- 
veys made in Hydro muni- 
cipalities and in Hydro 

rural power districts and giving the 
estimated number of electrical appli- 
ances in use by urban and rural con- 
sumers at the end of 1938, as fol- 
lows: 

Table No. 1—Estimated number and 
per cent of saturation of major elec- 
trical appliances in use by domestic 
consumers in urban municipalities. 

Table No. 2—Comparison by sys- 
tems of saturation of major electrical 
appliances in use by domestic consum- 
ers in urban municipalities. 

Table No. 3—Estimated number by 
systems of major electrical appli- 
ances in use among hamlet consumers 
in rural power districts. 

Table No. 4—Estimated number by 
systems of major electrical appliances 
in use among farm rural consumers. 

Table No. 5—Comparison of per 
cent of saturation of appliances in use 
in homes of urban and rural consum- 
ers. 

Table No. 6—Comparison between 
1937 and 1938 of the estimated num- 
ber of appliances in use by rural con- 
sumers. 

As in former years, all Hydro muni- 
cipalities and rural power districts 


were asked to submit a report snow- 
ing the number of appliances in use. 
In some cases all customers were can- 
vassed and an actual count taken. In 
others, where previous surveys had 
been made, estimates were prepared 
of the increases since that survey, and 
in other cases, estimates were made 
based upon the knowledge of the man- 
agement of the municipality of actual 


TABLE No. 1 


TABLE SHOWING ESTIMATED NUMBER OF 

MAJOR EL&CTRICAL APPLIANCES IN USE 

AMONG DOMESTIC CONSUMERS AT END OF 
1938 IN URBAN MUNICIPALITIES 


Appliances Number | Satur- 
ation 
ELECTRIC % 
Rangésc coerce 149,390 29.6 
Ho€- Plates: ee ee OT 556 18.1 
Washers ("see 258,792 S12 
Vacuum Cleaners....| 169,880 S426 
Water Heaters 
(Plat Rates ae 53.355 10.6 
Water Heaters 
(Metered): <0. os 48,761 Ok 
Grates 2. Joe eee 36,985 io 
AirtHeaters: ii. 156,841 Shel 
Ironing Machines....} 13,329 a0 
lranso.5 oot ae 504,257 99.8 
Refrigerators........ 94,376 18.7 
DOASLED Sit wi oe ae 313,873 Gz >% 
Gorllis aloe oe Ores 49 582 9.8 
Furnace Blowers and 
O;) Burners 4:3, fa 26,482 ee 
Air Conditioners. .... g 502 Oar 
RACIOE 4.3 ni tte ae | 402,837 79.7 
Number of Consumers... 505,100 
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TABU Nos2 


TABLE SHOWING COMPARISON OF SATURATION OF MAJOR ELECTRICAL APPLIANCES IN USE BY 
DoMESTIC CONSUMERS IN URBAN MUNICIPALITIES AT END OF 1938 IN EACH SYSTEM. 


Thunder 


Georgian 
Appliances All Niagara Bay Eastern Bay 
Systems System System System System 
ELECTRIC % % %o % % 
RAD PCS tareees Be eee ates 29.6 28.9 17.6 32.9 46.2 
HotePhites Si to. isd x6 5235 19.6 57.9 
Washing Machines...... Sie af 44.6 3571 56.3 
Vacuum Cleaners....... 33.6 RS 19.0 20.4 Se! 
Water Heaters 
MPlatRate) Nee ano 3 10.6 1OR7 3.6 PhO 20.9 
Water Heaters 

(Metered). lio ocie< c's atl 8.5 5.9 ica 16.4 
Palos ae Sater tes (BS) hr aa Oh a eee 4.3 6.3 
PLC Aelia ae iets p/h ohsd ts, £5..5 208 Soa 
Ironing Machines....... 20 8 1.3 1h 2.4 
DONS pee ge 6 ek re 99.8 100.1 88.1 93.5 1022 
Rem igerators..Ainjs 33a 1837 2023 Warn 11.4 9.5 
Oa stClSrarxetehe oe dk Be 62.1 i2 59.3 61.7 67.6 
Griliser tc te Re ete tts hous 8 (eS 11.6 19.7 13.6 
Blowers and Burners.... 2 0) 3.4 3.8 Det 
Air Conditionets. ..! s.4:. ih .6 0.2 0.7 1.9 
| hes Les ee Oe de en 19.7 80.2 died 71.9 88.4 


conditions. Reports were not re- 
ceived from a small percentage of the 
municipalities. Based on the reports 
received, estimates have been com- 
piled in such a way as to produce, as 
nearly as possible, a record of the 
number of appliances in use among 
all Hydro consumers in Ontario. 
Examination of Table No. 1 shows 
that some appliances have reached a 
dense saturation, but in comparison 
with others, there is a large field for 
education and promotion. Irons and 
radios are over 75 per cent satur- 
ation; washers and toasters are over 
50 per cent; while ranges are 29.6 per 
cent; refrigerators, 18.7 per cent, and 
flat rate water heaters, 10.6 per cent. 
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Table No. 2 shows the difference 
in saturation points of various appli- 
ances in different parts of the prov- 
ince. The causes for these differences 
vary. The rates may be higher and 
the habits of the people may be differ- 
ent, or the population may be more 
concentrated, as in the Thunder Bay 
system, with the result that in the 
past a much greater sales effort has 
been made in some parts of the prov- 
ince than in others. 

Table No. 3 gives data for hamlet 
rural consumers, who are consumers 
living in hamlets and small villages 
included in the rural power districts 
operated by the Commission. They 
are similar to urban consumers and 
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TABLE No. 3 


TABLE SHOWING ESTIMATED NUMBER OF MAJOR ELECTRICAL APPLIANCES IN USE AMONG 
HAMLET CONSUMERS IN RURAL POWER DISTRICTS AT END OF 1938 


ALL NIAGARA | GEORGIAN | pasTERN 
SYSTEMS SYSTEM SYSTEM SYSTEM 
OS OR PSs sO Sil SAG Sos eae ee 
Shel Be Wyse | eet Of Geol Wo Sulmmee 
At yn At wy) Zt YW Ax OW 
In THE BARN 
ELECTRIC 
Motors cove eee {723 Set) eee 320) 108 1.6 471 4.3 
PUN: verona eee 547 deck 367 Lee 35 O25 15 1.1 
Grain Grinder........ 8 Sy ays cae ae a ee NT Be tar. 
Milking Machine..... Ws aes te< 1 iB 3 oe 2 
Milk: Cooler. ¢s premenaae Diidd Haha tone Sts <5 ede ee, hh a a 
Cream Separator..... 58 Ost 2 28 0.4 21 (n2 
Chur. eee 9 Bie 5 ce y) Lt 2 
Incubator (06.5 = 49 0.1 45 is Beer Le hs Ge iaaetiey te 
Broodets ter tee 42 0.1 30 0.1 2 eke 10 0.1 
Hot: bed =. vee tee 12 ae OR oe ee Re ra | woee 6 
Water Heater F.R.... 3 a en are ae 5 Tinga) eee ee 
Water Heater Met.... 2 By 58 2 2 ea a butte PE tere wate 
Miscellaneous........ 483 £0 396 1.3 5 oe 82 0.8 
In THE HOME 
ELECTRIC 
Raioe eo 5,944 | 12.5] 4,102] 13.7] 648] 9.4] 1,194] 11.1 
EDC ated eine ce es 11,095 23.4 | 5,980 20.0) 2.012 29 2 380s ins 
WV ASHOCic cam oem eee IA eee Vi 44.9 | 14,326 48.0 | 2,416 eRe eR er SG FS 42.5 
Vacuum Cleaner......| 6,393 | 13.4] 4,471 | 15.0 521 7.6} 1 401 12.9 
Water Heater F.R...,.| 1,561 SS a) a ae 9) 4.2 71 we 243 y Aes 
Water Heater Met.... 956 2.0 640 Zot 63 0.9 255 Deas 
(SPAT Ce ae) ot cot ees 400 0.8 Dak Ox7 43 0.6 130 j we 
Port: Air-Heater= =... 3,594 7.0. = 2.163 72 383 5.5.] 1,048 ae: 
[PONET Sees eee 593 2 354 122 79 ie: 160 1.4 
Pian Lorne 1. cha tees 34,230 FE aval sd os 72.9 | 4,646 67.5 | 7,829 (eae 
Refrivermtot joie ot Oreo Ne ea 3,930 i Re ad 570 Slcrazs $1.3 
OAROE. cee ee eee oe 23,639 49.7 | 14,499 48.6 | 3,314 48.1 | 5,826 53.9 
RSCIOG a5. aoe Bae 32,07 / 63.8 [21-213 71.1 | 4,003 58. Pt (Tet 69.1 
Furnace Blower...... 822 Lae 618 Da 15 0.2 189 ew 
PULTE Cvslc tee: cate tee 5,423 11°41. 3,615 ioe 559 8.1 1,249 Bee. 
Miscellaneous........ 1,927 AAT Lie 5.9 116 5 Se 49 0.4 
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TABLE No. 4 


TABLE SHOWING ESTIMATED NUMBER OF MAJOR ELECTRICAL APPLIANCES IN USE AMONG 
FARM RURAL CUSTOMERS AT THE END OF 1938 


ALL NIAGARA | GEORGIAN | pasTERN 

SYSTEMS SYSLEM SYSTEM SYSTEM 

a eerie Oe toe 4) Si iors ef ye 

Be  eicads cel aie late ee | Sie thas 

Ze RRO eat | a | ee Oh | et 
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a comparison of home appliances with 
Table No. 2 is interesting. In almost 
all cases the saturation is less, indi- 
cating that, although the buying 
power of these consumers is less, the 
educational and sales efforts exerted 
by the manufacturers and dealers 
have been much less than in the cities 
and towns. 


Table No. 4 covers farm rural con- 
sumers in the different Hydro sys- 
tems and shows the variation in sat- 
uration of farm and home appliances 
in the different systems. 

Table No. 5 is given to show how 
the hamlet and farm housewife is 
making use of electrical appliances, as 
compared with those in urban muni- 
cipalities. Electric washing machines 
and radios are almost as common in 
the hamlet and farm homes as in the 
urban, while other appliances are not 
far behind. 


Table No. 6 shows that, while the 
number of appliances in use both in 
the barn and the home has increased 
considerably, the saturation has not 
increased in proportion. The growth 
in the number of consumers leaves a 
large field for education and sales 
promotion. 

All of these tables indicate that, al- 
though there is a fairly high satura- 
tion of electrical equipment, there is 
still considerable room for improve- 
ment. The addition of almost 8,000 
farm consumers last year opens a 
large field of prospects for farm 
equipment as well as_ household 
appliances. 

It is estimated that the average 
home in Ontario is not more than 25 
per cent saturated with electrical ap- 
pliances. The average consumption in 


TABLE No. 5 
COMPARISON OF APPLIANCES IN USE _ IN 
HoMEs OF URBAN AND RURAL CONSUMERS _ 
AT END OF 1938 
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urban homes of Ontario is 1,980 kilo- 
watt-hours per year, while an average 
home could easily consume 8,000 to 
10,000 kilowatt-hours per year. There 
is, therefore, a possibility of increas- 
ing the average consumption more 
than four times by the greater use 
of electrical appliances. 


Natural gas and municipal gas 
plants greatly affect the increase in 
the use of electric ranges, and the 
absence of waterworks systems cur- 
tails the use of water heaters in 
many municipalities and rural power 
districts. Notwithstanding these de- 
terrents, we are still some distance 
from the saturation point for many 
electrical appliances throughout the 
province. 


VOL. XXVI, NO, 11 


THE BULLETIN 347 


GUUVRERSDUSCUUOULANOLEUUUUHAELLLTTHTAALHHHHHNN HE Hy¥DRO-ELECTRIC POWER COMMISSION OF ONTARIO. MllllIHtiiiiiiiiiiiinuuiiniiuuine 


TABLE No. 6 
SUMMARY OF ESTIMATED NUMBER OF APPLIANCES IN USE BY RURAL CONSUMERS, 
1937 AND 1938 
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t eLCOME TO PORT AR 
WE HYDRO POWER AT WAR THUR 


Port Arthur Welcome Sign 


O commemorate the visit of 

Their Majesties King George 

and Queen Elizabeth to Port 

Arthur on May 28rd, 1939, 
the Public Utilities Commission of 
the City of Port Arthur erected an 
illuminated welcome sign on May 
Street, at the boundary between Port 
Arthur and its neighbouring city, 
Fort William. May Street is the prin- 
cipal inter-city thoroughfare and the 
main traffic artery for visitors from 
the United States. 


The two sign boxes are 50 feet long 
by 8 feet high and are of galvanized 
steel, with all seams soldered and 
rivetted and the complete boxes 
enamelled. The clock dial on each 
sign face is 5 feet in diameter, with 
numbers on sectional opal glass for 


illuminating and a solid plate glass, 
outer, hinged face for protecting the 
hands. 

The supporting columns are of 
structural steel, spaced 44 feet on 
centres and carried on reinforced con- 
crete piers. The piers were carried to 
an elevation four feet above the pave- 
ment to provide protection against 
damage from vehicular traffic and are 
each supported by four driven spruce 
piles, thirty feet in length. The clear- 
ance between the bottom of the sign 
and the pavement is twenty feet. 

The main wording letters on the 
sign are 30 inch painted size with 
24 inch Neon, and the secondary let- 
ters 24 inch painted and 18 inch Neon 
in size. Tube for all lettering is 
single red Neon. Decorative tubing 
for the clock borders is green fluores- 
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cent. The Neon sign lettering oper- 
ates directly from the street lighting 
system and a special service has been 
provided for clock operation and il- 


BZ 


ks sy 


lumination. Lamps for lighting the 
dial are back of the opal glass and 
also provide heat for the clock mech- 
anism during the winter months. 


ks sy 


Who Invented the Telescope ? 


HE Telescope, undoubtedly, is 

a development of: “Those 

glasses they call spectacles, 

lately invented (1289) to the 
great advantage of poor old men 
when their sight grows weak”. 

Commemorative postage stamps of 
the islands of St. Kitts and Nevis 
show Christopher Columbus (1492) 
using a telescope. This, however, is 
seriously in error as to date. 

According to the earliest records, 
the telescope was invented in 1608 by 
Jan Lippershey, a spectacle maker of 
Middleburg, in Zealand, and a native 
of Wesel. 

The first telescopes were refractors 
and consisted of an ordinary convex 
lens, such as was used in the spec- 
tacles for the aged, and a concave 
lens suitable for short-sightedness. 
The magnification was not more than 
three or four diameters. 

These early telescopes were used to 
view earthly objects only. Galileo, 
however, grasping the principles, con- 
structed a more perfect instrument 
and, in 1610, turned it toward the 
sky. He discovered spots on the sun, 
mountains on the moon, four satel- 
lites revolving around Jupiter and 
also that Venus had phases, Mars 
changed its shape and Saturn had ap- 
pendages which later turned out to 
be rings. 
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The reflecting telescope, after sev- 
eral unsuccessful trials, apparently 
was first put into usable form by 
James Gregory, about 1663. In this 
construction he used a_ perforated 
parabolic mirror with a small ellipti- 
cal mirror to return the image 
through the perforation to the eye- 
piece. The observer looked in the di- 
rection of the object, as in a refract- 
ing telescope, not in the reverse direc- 
tion or at the right angles as in some 
later reflectors. 

About 1773, Chester Moor Hall, a 
gentleman of Essex, designed the 
first achromatic telescope,—not hav- 
ing colour distortion,—with an objec- 
tive (front) lens of crown and flint 
glass, and he had it built by George 
Bast of London. This invention made 
no impression, however, until it was 
again brought forward and patented 
by John Dollond in 1758. 

The first equatorial mounting was 
made by James Short, in 1749. It was 
fitted with four graduated circles 
each having suitable tangent screws 
for adjustment. 

It is not known who first applied 
the star diagonal (right angle reflect- 
ing prism) to a telescope but Sir 
John Herschel, about 1834, modified 
this device so that it could be used 
conveniently for observing the sun 
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without danger or discomfort to the 
eyes by by-passing about ninety-five 
per cent of the sunlight so that or- 
dinary eye-pieces with colour screens 
could safely be used. 

The improvements in the parts of 
earlier telescopes, for example, special 
eye-pieces to give broader flat fields, 
and various attachments such as the 
clock-drive mechanism to follow celes- 
tial bodies as the earth rotates, the 
spectrograph by means of which the 
composition and radial velocity of a 


SFO 


BPS 


star may be determined, and the 
polarizing photometer whereby stars 
may be compared as to colour and in- 
tensity, have come down to the pres- 
ent with many inventors’ names at- 
tached to give us the modern efficient 
and very flexible telescopes of both 
the refracting and reflecting types. 
The tendency to-day is to build in- 
struments still larger so as to collect 
still more light, see faint stars better 
and observe celestial bodies which are 
farther and still farther away. 


PE 


C.E.S.A. Specification For 
Galvanized Steel Wire Strand 


COPY of the second edition of 
the Canadian Engineering 
Standards Association 
Standard General Specifica- 

tion for Galvanized Steel Wire 
Strand, No. B12-1939, has been re- 
ceived. The first edition, published 
in 1924, was the result of a sugges- 
tion to the Association by officers of 
the Bell Telephone Company in 1920 
as to the desirability of obtaining as 
wide agreement as possible on a 
specification covering the various 
sizes of galvanized steel wire strand. 
Enquiries at that time showed that 
buyers in Canada were calling for 
over thirty different varieties of this 
product and it was felt that upon con- 
sideration this number could be no 
doubt substantially reduced, with ben- 
efit not only to the purchasers, but 
also to the manufacturers. It was 
also found that the materials employ- 
ed by the manufacturers in filling a 


majority of their orders could be 
classed under three grades, namely, 
a low carbon steel wire ranging in 
tensile strength from 70,000 to 75,000 
lb. per square inch; a wire of similar 
material the smaller sizes of which 
showed an ultimate tensile strength 
up to 120,000 lb. per square inch; and 
an annealed ‘‘crucible” steel wire of 
higher carbon content, of which the 
smaller sizes had a tensile strength 
as high as 210,000 lb. per square inch. 

Only a small number of the exist- 
ing specifications were found to call 
for materials not included in the 
above classification and it was, there- 
fore, decided to retain these grades 
of material for the standard varieties 
of strand, which with possible modi- 
fication and the understanding that 
it will be necessary for purchasers 
to order specially the strand required 
for unusual or difficult construction, 
which cannot, therefore, be regarded 
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as falling within one of the standard 
classes. 

Since the issue of the original 
C.E.S.A. specification, some of the 
larger users of guy strand have found 
it possible to modify their require- 
ments in some details. Their differ- 
ences, it was felt, could be reconciled 
and a new and up-to-date specifica- 
tion prepared acceptable to the prin- 
cipal consumers and manufacturers. 
In an effort to arrive at a satisfactory 
specification which would be accept- 
able to manufacturers as well as con- 
Sumers, a very large percentage of 
Canadian users were represented on 
the Committee along with representa- 
tives of practically all Canadian man- 
ufacturers. 

The specification is now re-ar- 


CS 


ranged to a more natural sequence of 
clauses. Adjustments have been made 
in the table of sizes and strengths. 
In the first edition wire sizes were 
specified by N. B. S. gauge. This un- 
satisfactory method has been changed 
in the second edition and wire sizes 
are now being stated in decimals of 
an inch. Test methods have been 
modernized in technique and require- 
ments of the finished material. Iden- 
tification is effected by painting a 
band on the inside of each coil accord- 
ing to a colour code. Left-hand lay 
has been standardized in the 1939 
specification. Appendices describing 
methods for the determination of the 
weight and of uniformity of the pro- 
tective zinc coating have been in- 
cluded for convenient reference. 


SE CGO 


The New Edition of the 
Canadian Electrical Code 


By E. W. McLeod, Assistant Approvals Engineer, H.E.P.C. Laboratory 


N order to capitalize on field 

experience and keep abreast 

with progress in the electrical 

industry it is necessary to issue 
periodically revised editions of the 
Canadian Electrical Code, Part I, 
which covers Essential Requirements 
and Minimum Standards for Elec- 
trical Installations. The 4th edition 
has recently been issued superseding 
the 1935 edition. 

The C.E. Code is sponsored by the 
Canadian Engineering Standards As- 
sociation. In the preparation of ma- 
terial for the Code the Commission, 


(along with other utilities, inspection - 
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groups, manufacturers, etc.), co-oper- 
ates with the Canadian Engineering 
Standards Association and while in 
many instances there may be marked 
divergence of opinion when revisions 
are proposed eventually through the 
co-ordinating and co-relating efforts 
of the Canadian Engineering Stan- 
dards Association committees these 
are ironed out to the point where the 
rules are believed to be practicable 
and to the satisfaction of the major- 
ity at least of interests concerned. 
Proposed changes in the Code are 
carefully scrutinized by the various 
committees of the Canadian Engi- 
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neering Standards Association work- 
ing on revisions. Some of the changes 
may be found to decrease costs, others 
may increase costs but the former 
have been adopted in the belief that 
safety will not be sacrificed while the 
latter have been incorporated in the 
new edition because the advantage 
gained for safety is deemed to war- 
rant any additional cost which may be 
involved. In compiling the Code every 
effort is put forth to formulate rules 
for safe-guarding the use of elec- 
tricity. 

This current issue has many ad- 
vantages over the 1935 edition. Care 
was taken, as far as was possible, to 
so word the rules that the meaning 
intended will be conveyed to those 
using the Code so that it will be 
uniformly understood and _ applied 
throughout the country. Rules in the 
former Code which were found to be 
unworkable have not been included in 
the new Code and rules have been ex- 
panded or added to cover sound engi- 
neering practices which heretofore 
have been recognized though not 
specifically covered in previous edi- 
tions. This has resulted in a some- 
what more voluminous edition than 
previous editions but it should be 
noted that the greater number of 
pages is not entirely due to a larger 
number of rules but to the addition 
of three appendices and an index for 
convenience in locating rules. The 
appendices outline in detail the pro- 
cedure for compiling the Code and 
also the means for securing revisions 
of the Code during the interval be- 
tween dates of issue of editions (usu- 
ally three or four years). Revisions 
are sometimes necessary due to prog- 


ress in the electrical art or the pres- 
ence of some unworkable rule, etc. A 
procedure is outlined for securing in- 
terpretations of rules in which there 
may be ambiguity or lack of clarity. 
The procedure used in preparing 
specifications covering examination 
and test of electrical equipment is 
outlined. _These specifications form 
Part II of the C.E. Code as issued 
by the Canadian Engineering Stan- 
dards Association and used by Ap- 
provals Laboratories in determining 
whether or not electrical equipment 
is eligible for approval. The method 
of resuscitation from electrical shock, 
drowning, etc., is incorporated in one 
of the appendices. 

A brief summary of the outstand- 
ing changes is outlined below. 


REARRANGEMENT OF SECTIONS 


The former Section 8 has been 
divided into two sections, 7 and 8, the 
former covering control equipment 
and the latter protective equipment 
for electric circuits, machines and 
apparatus. 

There are four new sections, name- 
ly, 33—-Garages and Service or Fill- 
ing Stations, 34—Where Excessive 
Moisture or Corrosive Liquids or 
Vapours are Present, 35—-Motion Pic- 
ture Studios and Projectors, and 52— 
High-potential Luminous Discharge 
Tube Installations. The material in 
these new sections was drawn mostly 
from Sections 20 and 32 of the former 
Code. Section 32 is now restricted, 
exclusively, to rules covering locations 
where highly flammable gases and 
liquids, combustible dusts and easily 
ignitible fibres are present. This sec- 
tion covers, therefore, such locations 
as dry cleaning establishments, paint 
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spray booths, grain elevators, starch 
plants, sugar and coal pulverizing 
plants, ete. 

Section 37— Radio Installations, 
has almost disappeared as it is in- 
tended that the rules formerly in this 
Section will appear in Part IV of the 
C.E. Code,—Rules for the Suppres- 
sion of Radio Interference, now in the 
course of preparation. 


SCOPE OF THE CODE EXTENDED 

The scope of this edition has been 
extended to include all potentials 
from 0 volts up indefinitely, whereas 
formerly the range was 0 to 500U 
volts. 


NEw APPROVALS AUTHORITY 

According to the new definition of 
“Approved” the Canadian Engineer- 
ing Standards Association will be the 
approvals authority with power to 
designate testing laboratories to ex- 
amine, test and report on electrical 
equipment and apparatus on which 
approval is requested. Approvals will 
be issued in the name of the Can- 
adian Engineering Standards Asso- 
ciation and it is anticipated that 
the various inspection authorities 
throughout the Dominion will accept 
C.E.S.A. approvals. Approvals of the 
National Research Council, the Ap- 
provals Laboratory of The Hydro- 
Electric Power Commission of On- 
tario and Underwriters’ Laboratories, 
Inc. in the U.S.A. were formerly 
recognized. 


SERVICE ENTRANCE CABLE 
Several types of service entrance 
cable are now recognized in Section 
4 of the Code as an alternative to the 
well-known rigid conduit stand pipe 
construction. It is claimed that this 
will reduce costs of services. 
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PROVISION FOR ADEQUATE AND MORE 
FLEXIBLE WIRING 


The Code now recognizes wiring 
systems known as multi-outlet as- 
semblies in which convenience outlets 
are provided at frequent intervals 
thus affording a means of easily plug- 
ging in portable lamps, appliances, 
etc. In single-family dwellings kitch- 
ens are required to have at least one — 
1000-watt convenience outlet. A con- 
venience outlet in an electric range 
meets this requirement. 


Demand factors for feeders supply- 
ing electric ranges have been revised 
in accordance with the findings re- 
sulting from a detailed study of con- 
ditions both in Canada and the United 
States. Requirements have been added 
calling for the provision of a larger 
number of watts per square foot of 
floor area for lighting loads. 


CHANGES AFFECTING APPLIANCE 
MANUFACTURERS 


Several new types of flexible cord 
have been recognized and the current- 
carrying capacities of No. 18 and No. 
16 B. & S. Gauge cords have been 
substantially increased thus permit- 
ting appliance manufacturers to use 
a smaller supply cord with resulting 
decrease in cost and a more attractive 
article. The maximum _ permissible 
ampere rating of attachment plug 
caps has been increased and this may 
eventually result in the tandem blade 
cap becoming obsolete. Convenience 
outlets are no longer required to have 
the so-called T-slots as either T-slots 
or parallel slots will be recognized. 

Portable appliances which are re- 
quired to have a grounding conductor 
in the flexible supply cord for ground- 
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ing non-current-carrying metal parts 
are listed and it is anticipated that 
this list will prove to be of particular 
value as a guide to manufacturers 
and inspection authorities. 


RULES FOR GROUNDING 


In the former Code ohmic values 
of resistance were included in the 
definitions of various terms associ- 
ated with the grounding of systems, 
equipment and apparatus but the 
ohmic values specified now appear in 
the rules where it was thought they 
properly belong. These rules have 
been the subject of much study before 
being adopted and it is believed that 
a practicable set of rules has resulted. 
Various types of grounds are recog- 
nized with the full realization that 
locality has a profound bearing on the 
type of ground which it is reasonably 
safe to provide and accept. 


HIGH-POTENTIAL AND SUB-STATION 
INSTALLATIONS 
Rules governing these installations 
have been considerably extended and 
clarified and have been given particu- 
lar attention by utilities and inspec- 
tion authorities. Rules for installa- 
tion of transformers, capacitors, etc., 
and for the construction of trans- 
former vaults and the installation of 
high-potential equipment have re- 
ceived particular attention in their 
drafting. Considerable detail has been 
added to that contained in the former 
Code and the rules now cover the best 
modern practice in safeguarding both 
the equipment and those qualified or 
called upon to operate it. 


EXPLOSION-PROOF EQUIPMENT 
This type of equipment is now def- 
initely specified for those locations 


where there is likelihood of an ex- 
plosion resulting from the presence of 
flammable volatile liquids, gases, etc. 
The provision of this type of equip- 
ment will undoubtedly result in in- 
creased cost of electrical installation 
where the hazards referred to exist 
but when viewed from the angle of 
potential hazard to both life and 
property involved in such locations, 
the additional cost resulting from 
rules requiring this equipment appear 
to be warranted. Disastrous fires 
with loss of both property and life 
are on record where explosions have 
started the destruction and it is con- 
tended that these would have been 
avoided if the proper explosion-proof 
equipment had been installed. 


In conclusion, space does not per- 
mit to discuss in detail all of the 
changes in the new Code but it would 
be well to understand that insofar 
as is practicable the rules now cover 
modern practice in the electrical art 
and it is believed that they will 
furnish valuable guidance not only to 
the inspector in the performance of 
his duties as such, but to the manu- 
facturer, jobber and contractor in so 
far as he is vitally concerned in this 
phase of his business. 


* * * * % 


Copies of the Canadian Electrical 
Code, Part I, may be obtained from 
Col. W. R. McCaffrey, Secretary, Can- 
adian Electrical Standards Associa- 
tion, National Research Building, Ot- 
tawa, or from Mr. A. G. Hall, Chief 
Electrical Inspector, The Hydro-Elec- 
tric Power Commission of Ontario, 
620 University Ave., Toronto. Price 
50 cents.—Editor. 
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A.M.E.U. Nominations 
For 1940 


HE scrutineers’ report on the 

primary ballot giving nomin- 

ations for officers for the year 

1940 of the Association of 
Municipal Electrical Utilities shows 
the following nominated for the vari- 
ous offices. The names are listed in 
the order of the number of nominat- 
ing votes received by each. These 
nominations are subject to the wishes 
of the nominees, but the names mark- 
ed with an asterisk (*) are those 
which according to the scrutineers’ 
report would appear on the election 


ballot, providing there are no with- 


drawals. 
PRESIDENT 
AvBaitanson .(Ge.l..Chase~..O. G, 
Thal: 
VICE-PRESIDENT 
Ga. aBbrown. He RK. Hatcher”, “A. 
W. Bradt, W. E. Reesor, V. A. McKil- 
lop, A. L. Farquharson, W. R. Catton, 
Nea Peart.) Wi) V. Buchanan, C€: CC: 
Folger, R. H. Martindale, M. W. 
Rogers, P. B. Yates, A. B. Manson, 
SW... Cannift, “Rt B Chandler, 
Stewart Watt. 
SECRETARY 
Geeks Aw Clement’... 4. ereston, 
FEF. A. Archer™*. 
TREASURER 
Ce rie Preston.aG..t). Coun. Lae, 


Archer, H.. T. McDonald, .D. J. 
McAuley, J. W. Peart. 
DIRECTORS 


(from the membership at large) 
PiRe Vates®, W.. Ru Catton*,; J. W. 
Peart*, O) He Scott™, H.R. Hatcher, 
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ee) BD CAG woo Wa Cannitt*.. VA. 
McKillop, C. E. Schwenger, R. L. 
Dobbin, O. M. Perry, F. D. Hubbell, 
CE Brown, J... &;.8-Phelps;-R:S. 
Reynolds, R. H. Martindale, C. A. 
Walters, H. G. Hall, A. W. J. Stewart, 
R. B. Chandler, A. L. Farquharson, 
C7 Cy Folger, Rh. S: King: Gill. Chase. 
ORC we hale Voc 5-o\lelnivre,. Maw. 
Rogers, Teo Ry Cs Flint, E.R: Smith: 
rim, J. C. Keith, W. M. Salter, R. J. 
Smith, A. G. Peirson, E. Sauder, 
HO Hawke... J.) Bs «Gray. Jas. 
Brandie, E. J. Kyle, C. L. McMann, 
N. J. Douglas, E. M. Ashworth. 


DISTRICT DIRECTORS 


NIAGARA DISTRICT 
Veo, Mekillop* 7H. RK. Hatcher, 
Omani Ferry Ale We Bradt: beaks -C: 
Hunt, Jor Gee Archibat, O:. Co Lhal, 
A. E. Ditchburn, R. S. Reynolds, 
C. A. Veigel, Stewart Watt, George 
Boucher, J. W. Peart, V. S. McIntyre, 
George Hancock, W. D. Stalker, A. G. 
Peirson,.0.7l.. Kirkby... bo Hertel, 
Aaa otewatri Uso esos bDOVd: 
CENTRAL DISTRICT 
Gok. Shreve ssO.wH Scot Wek. 
Rescsou sc 26, holver sands ho1o. 
Quick* (Lie), eH. Eb Pringle, +H. B. 
Tulley. 
GEORGIAN BAY DISTRICT 
Res. Kine sale Re Mchinden*.G:-E. 
Brown. 
EASTERN DISTRICT 
SW Cannitiah emo mithe Ae Ls. 
Farquharson*. 
NORTHERN DISTRICT 
No nominations. 


356 


THES BCETIN 


BULLAE THE HyDRO-ELECTRIC POWER COMMISSION OF ONTARIO Dlllittiitiuniuuinimummmunitiin 


Up to the time for going to press 
the following nominees have with- 
drawn their names:—G. E. Chase and 
O. C. Thal have withdrawn as candi- 
dates for the office of President. This 
makes A. B. Manson’s election by ac- 
clamation. F. A. Archer does not 
wish to stand for Secretary which 
leaves the present occupant alone for 
that office. O. H. Scott’s withdrawal 
as Director from the membership at 
large brings C. E. Schwenger in as 
a candidate. W. E. Reesor and C. C. 
Folger have withdrawn their names 
as running for District Director, 
Central District and A. L. Farquhar- 
son as representing the Eastern Dis- 
trict. This latter makes R. J. Smith’s 
election by acclamation. 

The elections will be held at the 
winter convention of the Association 
at Toronto on February 6th and 7th, 
1940. The ballots will be distributed 
during the morning of the first day 
of the convention and up to the open- 
ing of the afternoon session on that 
day. The results of the elections 
will be announced before that session 
closes. 


BE 


E. B. Brown 


Victoria Harbour 


On Friday, October 20th, Victoria 
Harbour lost one of its most highly 
respected citizens in the person of 
E. Byron Brown, who died sudden- 
ly while enjoying apparently usual 
health. Born in Florence, Ontario, 
73 years ago he started out on a 
varied career. In his youth he went 
west and saw service as a deputy- 
marshal at Centralia in the State of 


Washington. He worked with a sur- 
veying party in the Rocky Mountains 
and by the merest chance failed to 
accompany an original surveying and 
prospecting party which went to the 
Klondike and discovered gold. He 
obtained Marine engineer’s papers 
and was employed on numerous Great 
Lake boats over a period of years. 
Thirty-eight years ago he accepted 
the position of engineer for one of 
the mills of the Victoria Harbour 
Lumber Company and while with 
them served in the same capacity on 
one of the company’s tugs. 

For the past 29 years, Mr. Brown 
was Clerk and Treasurer of the Vil- 
lage of Victoria Harbour. He was 
also Secretary of the School Board 
and Board of Health for many years, 
and also Police Magistrate. When 
in 1914 Victoria Harbour contracted 
with The Hydro-Electric Power Com- 
mission for power, Mr. Brown was 
appointed Secretary-Treasurer of the 
local Light and Power Committee, 
where he served up to the time of his 
death. 

Mr. Brown had a wide reputation 
for efficiency as a public servant and 
had a host of friends in the country 
and throughout the province. He was 
a deep student of history and an 
authority on Municipal law. He was 
also a keen horticulturist. His rela- 
tions with the Hydro have always 
been most cordial and he was held in 
the highest esteem by all members 
of the staff whose good fortune it was 
to come in contact with him. The 
large attendance at his funeral in- 
dicated the respect with which he was 
regarded throughout the village and 
surrounding community. 
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Electric Arc Furnaces 


By John Young, Manager, Volta Manufacturing Co., Limited, 
Welland 


HE birth of the electric arc 

furnace, as applied to the 

melting of iron, was in the 

year 1878 when William Von 
Siemens using a small crucible con- 
taining the charge introduced into it 
two carbon electrodes and passing 
electric current through them melted 
the charge. From this experiment 
until DeLaval patented his furnace 
for refining iron in 1892 nothing 
much was done. The steel makers 
were averse to the melting of steel by 
electricity, the basic open hearth had 
been developed and electric power 
was costly. 

However, the development of the 
electric furnace was not arrested in- 
asmuch as the inventors looked to 
other fields and during those years 
between 1888 and 1894 Heroult de- 
veloped electric furnaces for the pro- 
duction of aluminum, calcium carbide 
and ferro alloys. In the years around 
1898, through the development of 


Presented to Toronto Section, A.I.E.E. on 
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water power and cheap steam gener- 
ated power, an impetus was given to 
the development of electric furnaces 
for making steel. There was the 
Stansano furnace, the Kjellen furnace 
and the Heroult. 

These three furnaces, though de- 
signed for the same purpose, were 
entirely different in the methods 
used. The Stansano was a 3-phase 
furnace, of the suspended arc type, 
the electrodes being supported in a 
horizontal plane above the charge. 
The Kjellen was an induction furnace. 
The Heroult was a furnace with the 
ares in series, the electrodes being 
suspended in a vertical position. Of 
the three types developed the Heroult 
remains and has been accepted as the 
ideal and most practical. Of course, 
there have been several other inven- 
tions, coming in at a later period, 
such as the Snyder, the Greaves 
Etchell, Girod, etc., but these, for 
practical reasons, have been dropped, 
so that today the electric furnace for 
the melting and refining of steel, as 
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CONTENTS some form of contact had to be made 

which would stand up to the hearth 

Vol. XXVI No. 12 temperature. Usually this contact 

was water cooled, but, even so, it was 

December, 1939 a source of trouble and, since the fur- 

nace efficiency was no better than the 

Page Heroult, it has been more or less 

Electric Are Furnaces 2+ oe abandoned, so that today I would not 

ee peste Mey 8 aoe hesitate to say that over 90 percent 

ites oA AMS of i Ls : 371 of the electric furnaces in operation 
Vagaries of the Earth’s Mag- are of the Heroult type. 

netism 22.156 joe eee 373 In the early electric steel melting 

Experience with Overhead furnaces the usual secondary voltage 

Shielded Primary Cable ........... 375 was 100 volts. Later developments 

gay Surpass Old 391 Saw this increased to 200 volts, and 

Convention Programmes ............... 3g4 more, the higher voltage being used 

Index to Volume XXVI ..cccccssscse 386 for melting down and the lower for 


The purpose of the Bulletin is to 
furnish information regarding the 

Hydro-Electric Power Commission; 
~ to provide a medium for the discus- 
sion of “Hydro” matters and to main- 
tain the co-operative spirit between 
municipalities, as well as between 
municipalities and the Commission. 
Articles of interest are invited for 
publication. 


accepted by the steel industry, is 
really a Heroult furnace—that is, the 
arcs are in series. 

For a time great emphasis was put 
on the passing of current through the 
hearth, as in the Greaves Etchell fur- 
nace, the claim being that by so doing 
the hearth would be heated up by the 
current. But when you look at a fur- 
nace hearth, and realize the large 
section, you can readily appreciate 
that C’R losses must be relatively 
small and, on that account, dismissed 
as a heating agent. This type of fur- 
nace has not been successful for an- 
other reason. Where the _ hearth 
formed an electrode it meant that 


refining the molten steel. In some 
cases 3, or even 4, secondary voltages 
may be used during a heat—medium 
voltage to break down the charge, the 
high voltage to melt and the lower 
voltages to do the refining. Naturally, 
with the higher voltages surges are 
common and, in order to reduce these 
to a point where the load is acceptable 
to the power companies, reactances 
are used. These reactances vary but 
about 45 percent is general on the 
high voltages and reduced reactances 
for the lower voltages. Most furnace 
transformers are provided with off- 
load tap changers, controllable from 
the control panel. These tap chang- 
ers are connected to leads brought out 
of the primary windings. Connections 
are also made so that the primary can 
be changed from delta to star. It is 
interesting to note that the first time 
that multiple furnace voltages were 
used on electric furnaces was in the 
process of making steel direct from 
Canadian ore. Here we were start- 
ing out with a highly resistant charge 
and it was found that the usual 100 
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Fig. 1—Assembly of an electric steel tilting furnace, 
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volts secondary voltage could not to melt the charge and once a molten 


overcome the resistance of the charge. bath was obtained the voltage was 
A higher voltage was therefore used lowered and the heat finished. 
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Fig. 2—Starting up the electric steel 
melting furnace, arcs playing on steel 
scrap. 


Now let us consider the operation 
of a modern electric are furnace. 
(Fig. 1). The furnace having been 
charged with steel scrap, the rheo- 
stats that control the furnace input 
are set in the desired position, the 
electrode raised clear of the charge. 
Then the oil circuit breaker is closed 
and the control set on automatic regu- 
lation. Immediately, the regulator 
lowers the electrodes and the arcs are 
struck. During this period there are 
violent surges, due to the pieces of 
scrap continually falling away beneath 
the electrodes, the electrodes boring 
into the charge and the upper pieces 
of scrap falling against electrodes and 
making dead shorts. (Figs. 2 and 3). 
Surges are undesirable, both from the 
furnace operation and power 
pany’s viewpoint, hence the use of 
high reactances and high speed regu- 
lators. Moreover, the violence and 
prevalence of these surges can be re- 
duced to a great extent by care in 
charging the furnace, seeing to it 
that the heavy and awkwardly-shaped 
scrap is put in first and topped off 
with lighter and more compact scrap. 


COM= 


Fig. 83—Showing the electrodes boring 

down through the charge, pieces of 

scrap ready to fall against electrodes 
to make dead shorts. 


Once a molten bath is made and gases 
begin to arise around the arc, the 
furnace settles down with little or no 
power fluctuations. The actual melt- 
ing of the steel is done by the arc, any 
heating by the resistance of the slag 
to the passing of the current is 
negligible. 

So far I have talked on the electric 
furnace as used in the production of 
steel. There are other types of fur- 
naces, however, in general use today, 
such as those used for the production 
of ferro alloys, calcium carbide, abra- 
sives, ete. In the electric steel melt- 
ing furnace the melting agent is the 
electric are but in ferro alloys, 
calcium carbide, abrasives, ete., the 
melting is accomplished by a combina- 
tion of are and resistance, predomin- 
ately the latter in any good operating 
furnace since the arc tends to vola- 
talize the charge. The alloy furnace 
is usually high powered, having any- 
thing from 3,000 to 10,000 kv-a. trans- 
former capacity behind it. If the fur- 
nace is properly designed it is a very 
acceptable load to any power com- 
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pany. But if improperly designed, sign. A design which might be a 


due to the high secondary currents, it 
may become a most uneconomical load 
due to poor power factor. (Fig. 4). 
The handling of the secondary design 
is one of serious importance if a high 
power factor is to be the result. The 
transformer secondaries must be in- 
terlaced to as close to the electrodes as 


is practical. ‘The copper flexibles then — 


become a consideration, for in the 
mass their conductivity is extremely 
low, depending on their relative posi- 
tion. To overcome the mass of flex- 
ible conductors we are now using 
water cooled cable conductors and, 
since we can safely carry four times 
the current, we have reduced the cable 
cluster that amount, to the great im- 
provement of the power factor. 

In those types of furnaces cycles 
play a very important part in the de- 


DECZMBER, 1939 


success on 25 cycles is very often a 
failure on 60 cycles; also the position 
of the electrodes in the furnace, whe- 
ther the three are in line or in tri- 
angle. While the three in line may 
give the best furnace operating con- 
ditions there is no doubt the three in 
triangle give the best electrical condi- 
tions. One does not find in the tri- 
angle the dead electrode, the night- 
mare of the three in line. By the dead 
electrode I mean that one under which 
there is no melting, and in order to 
make it melt it is customary to re- 
verse the phases. 

The modern electric furnace today 
is automatically regulated. It may be 
that regulation is on current varia- 
tions or it may be on wattage fluctua- 
tions. Jn any case, an effort is made 


_to do this automatically. Now actu- 
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ally the regulation of electric furnaces 
is a serious study since there are so 
many types of furnaces. We build 
regulators for electric steel melting 
furnaces, where we regulate on phase 
current and maintain a balanced arc 
voltage. We have automatic regula- 
tors regulating on current only, such 
furnaces being of the submerged arc 
type. Then again we have a type of 
regulator to suit that type of furnace 
which is really of the resistance type 
but where the charge is liable to col- 
lapse beneath the electrode and that 
particular electrode is fed down until 
it regains its normal current, mean- 
time the other two are stationary. 
Thus you will appreciate the fact that 
no one type of automatic regulator 
meets the requirements of all types of 
furnaces. 

In some types of furnaces of the 
partial arc and resistance type some- 
times the charge in a series voltage 


will form a bridge between two elec- 
trodes. This bridge will suddenly col- 
lapse. When this happens no current 
will pass in one electrode while that in 
the others will be considerably re- 
duced, and if the regulation is by cur- 
rent only all three electrodes will tend 
to lower by the action of the current 
regulator. This causes considerable 
trouble in the furnace operation and, 
in order to prevent its happening, a 
current stabilizer is used and its op- 
eration is thus: Just as soon as the 
charge collapses, and the current goes 
off, the balance on the stabilizer is 
destroyed and through the relays the 
electrode winch motor circuits on the 


‘other two electrodes are opened and 


the motors cease to operate, thus only 
the one electrode is lowered to estab- 
lish current in that electrode. This 
done, the stabilizer once more regains 
a balance and automatically the other 
two electrodes come under automatic 
control. 


Chats Falls power house, downstream side. 
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Furnace lransformers 


By Frank T. Wyman, President, The Packard Electric Co., Limited, 
St. Catharines 


FURNACE transformer is con- 
siderably different from the 
ordinary power transformer 
for the following reasons: 

1. It is usually of fairly large ca- 
pacity and the secondary has a 
very low voltage and, conse- 
quently, high amperage. 

2. Due to the very fluctuating load, 
often approaching a_ short-cir- 
cuit, it must be built very rug- 
gedly to withstand this continu- 
ous fluctuation. 


Furnace transformers are built 
with a wide variation of primary volt- 
age all the way from 575 volts to 
60,000 volts. One furnace installation 
now operating has a voltage ratio of 
60,000 to 100 volts and has been oper- 
ating successfully for a good many 
years. However, the majority of the 
larger furnace installations have a 
primary of 13,200 volts. 

The majority of furnace installa- 
tions are of rather large capacity so 
that invariably three phase trans- 
formers or three single-phase trans- 
formers are used. In the case of arc 
furnaces, the three phase installation 
lends itself admirably to this work as 
the primary can be connected in delta 
for the melting down process where a 
higher voltage is desirable, and then 
by means of a switch can be thrown 
into a star connection for cooking or 
refining process where the lower volt- 
age is more advantageous. 
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Fig. 1—A 5,500 kv-a., 3 phase, 60 
cycle, 11,000/80-400 volt transformer. 


The secondary of these installa- 
tions, however, should always be delta 
connected. Otherwise when the pri- 
mary is in star we would have a star 
star connection which is not even de- 
sirable on a balanced power load, but 
certainly is most undesirable on a 
furnace load where loads on the dif- 
ferent phases are at all times vary- 
ing and might be bad enough to throw 
a great unbalance on the primary and 
cause an overvoltage that is not only 
undesirable on the transmission line 
but might prove dangerous and cause 
a breakdown in the transformer itself. 

The very low voltage secondary in- 
troduces some quite serious problems, 
as the current in amperes is exceed- 
ingly high. 

Fig. 1 is a picture of a 5,500 kv-a. 
three phase, 60 cycle transformer 
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Fig. 2—Interior view of transformer 
shown in Fig. 1 showing low voltage 
leads brought from the 

through the cover. 


coils up 


with a low voltage varying from 80 
to 400 volts. Consequently, the am- 
peres vary from 40,000 to 8,000. With 
this high amperage and at 60 cycles, 
it is readily understandable that the 
problem here is not only to wind the 
transformer to carry this extremely 
heavy current but also to break it up; 
that is, intermingle the plus and 
minus leads in such a manner that 
there will not be an excessive react- 
ance. 

You will note from the illustration 
the very large number of bus bars 
required to take care of this current. 
These bus bars are all alternatively 
plus and minus. Also, great care must 
be exercised in keeping all the leads 
intermingled down to the coils them- 


Fig. 8—High voltage side of trans- 
former shown in Figs. 1 and 2 show- 
ing triple deck tap changer switch. 


selves or hot spots might develop in 
the tank or in the framework of the 
transformer itself. 

Fig. 2 shows the interior view of 
this particular transformer and how 
the leads are brought from the coils 
up through the cover. In this trans- 
former the reactance is approximately 
6 percent, which is exceedingly good 
considering the very high current. 

Fig. 3 shows the high voltage side 
of this transformer, showing the 
triple deck tap changer switch. 

Fig. 4 is a picture of a 3,500 kv-a. 
three phase, 60 cycle, 13,200/85 to 115 
volts, all full capacity in five volt 
steps. 

Fig. 5 shows the interior of this 
same transformer with the water 
coils in place. 
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Fig. 6—A 1,500 kv-a., 3 phase, 60 
cycle, 30,000/138 volt transformer 
with high voltage taps. 


Fig. 4—A 3,500 kv-a., 3 phase, 60 
cycle, 13,200/85-115 volt transformer. 
Fig. 6 is a picture of a 1,500 kv-a. 


are furnace transformer, 30,000/138 
volts with high voltage taps to vary 


Fig. 7—Interior view of transformer 
shown in Fig. 6. 


Fig. 5—Interior view of transformer 
shown in Fig. 4. 
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Fig. 8—A 2,000 kv-a., 3 phase, 60 
cycle, 11,500/101-175 volt  trans- 
former. 


the low voltage from 95 to 2389 volts. 

Fig. 7 is an interior picture of the 
same transformer. This transformer 
has a separate reactance of 35 per- 
cent. 


You will note that this reactance 
coil is mounted directly in front of 
the main transformer core and coils. 
This transformer also has a rotary 
tap switch with handle extending 
through the side of the case for re- 
mote control, the switch being so ar- 
ranged that not only the voltages on 
the main transformer may be changed 
but also the reactance in the reactance 
coil in 5 percent steps. 


Fig. 8 is a picture of a 2,000 kv-a. 
arc furnace transformer, primary 
voltage 11,500 volts with taps to vary 
the low voltage from 92 to 220 volts. 

In this particular installation the 


Fig. 9—A 500 kv-a., 3 phase, 60 cycle, 
4,000/157% volt transformer with 
high voltage taps. 


separate reactance coil of approxi- 
mately 35 percent was built and in- 
stalled separately from the _ trans- 
former itself. 

Fig. 9 shows a picture of a 500 
kv-a. three phase, arc furnace trans- 
former, 4,000 volts primary and 15714 
volts secondary, with primary taps to 
vary the secondary from 72 to 192 
volts. 

Fig. 10 is a photograph of the in- 
terior of this transformer and you 
will note the separate reactance of ap- 
proximately 35 percent is mounted 
directly on top of the main core and 
coils. 

Fig. 11 is a photograph of a 250 
kv-a. transformer, 60 cycles, single 
phase, 2,200 volts primary and the 
secondary varying in voltage from 50 
to 220 volts. 
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Fig. 10—Intertor view of transformer 
shown in Fig. 9. 


In this particular transformer the 
tapping: instead of being in the prim- 
ary is all in the secondary and the 
voltages are changed by means of the 
rotary switch, as shown. 

This is one of a bank of six used 
in the manufacture of fertilizer. 

I know very little about the actual 
operation of the manufacture of fer- 
tilizer as I have never seen the in- 
stallation. 


Coming down from the sublime to 
the ridiculous, Fig. 12 is a picture 
of a 12% kv-a. furnace transformer 
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Fig. 11—A 250 kv-a., 1 phase, 60 
cycle, 2,200/220-50 volt transformer 
with 1,600 ampere tap changer. 


used for annealing, tempering and so 
forth. The primary is 115-230 volts, 
or in some cases 575 volts, and, by 
means of separate coils on the sec- 
ondary, the voltage range normally is 
from 2 volts to 46 in two volt steps. 

Most furnace transformers are 
water-cooled as, to start with, they 
are somewhat cheaper than self-cool- 
ed, and, usually it is necessary to have 
water in the furnace plant for cooling 
the electrodes; and I believe it is 
quite common to use the cooling water 
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as it comes from the transformer to 
letter cool the electrodes. 

You will note from the foregoing 
that there are two major types of 
furnace transformers. For instance, 
as Shown in Figs. 1 and 2, this par- 
ticular 5,500 ky-a. transformer is 
used on a furnace of the resistance 
type and as this type of furnace is 
not subject to very severe fluctua- 
tions only a normal reactance is nec- 
essary. 

However, furnace transformers for 
arc type furnaces must have a very 
high reactance, usually from 35 to 40 
percent, necessitating the separate re- 
actance coils as has been shown in 


ere: 

Fig. 12—Air cooled, 12.5 kv-a., 60 
cycle, 110-230/2-46 volt transformer. 
Below: 

Fig. 138—Curves of the mechanical 
force exerted between the high-volt- 
age and low-voltage coils of a trans- 

former when short circuited. 


Cf” E 
Dp 


2a: S80 

25 CY SrCLES THREEPUASE 

EWR RERReNEa ec 
rCLES SINGLE PHA HASE 

REMERS Recs 

ee EES a 


THOUSAND POUNDS. 


= WEEE 
BRRBERBBRYVOS* 2. 

DEYELES THREE Puase TT 
2 a ah eishiea 


KV-A. 500 1000 1500 Z000 


VoL. X XVI, NO. 12 


THE BULLETIN 


369 


CU THE AYyDRO-ELECTRIC POWER COMMISSION OF ONTARIO iiss nniteieesnei iiiiseeiyse 


Fig. 14—Effect of a short circuit on 
a small transformer. 


the illustrations so that before the 
arc in the furnace is formed it will 
limit the current to approximately 
214% times normal. This, of course, is 
only a momentary load until the arc is 
formed. 

In any furnace operation, the load 
is subject to wide fluctuations, and, 
as the load fluctuates, the force ex- 
erted on the windings, particularly in 
a large transformer, reaches high 
values. This force varies as_ the 
square of the current and inversely 
with the frequency, and as the cur- 
rent varies inversely with the im- 
pedance, the mechanical force varies 
inversely as the square of the imped- 
ance. 

Fig. 13 shows how tremendous the 
forces are in a transformer when sub- 
jected to a short-circuit. In this par- 
ticular case, of course, the impedance 
is only 3 percent, but with this low 
impedance a 2,000 kv-a. transformer 
on a sudden short might have a force 


Fig. 15—E ffect of a dead short on an old type transformer. 


DECEMBER, 1939 


370 


TAESBULEE EIN 


UUQIUIANNLLLUUAA UOTE HE HyDRO-ELECTRIC POWER COMMISSION OF OWTARIC _Jilllllll/i0ii000000000100000000NIIIIN 


exerted of over 100,000 pounds on the 
windings. While all present day fur- 
nace transformers do have a much 
higher impedance than 3 percent, still 
on the fluctuations there is a contin- 
ual variation of force that neces- 
sitates a very rugged design to con- 
tinuously withstand these forces for 
many years to come. Fortunately, 
most of the forces in a core type de- 
sign that are exerted between the 
primary and the secondary on a sud- 
den change of load are in a horizontal 
direction. Consequently, if the coils 
could be so arranged as to be math- 
ematically centred, there would be no 
end thrust, but this is usually not 
possible. 

Fig. 14 shows what can happen on 
a short-circuit, even on a small trans- 
former. This is a photograph of a 
10 kv-a. 60 cycle, 18,200/2,300 volt 
transformer. It was subjected to a sud- 
den dead short and the primary en- 


Se 


cS 


deavoured very hard to hop up over 
the end frames. While this is a very 
small transformer, you can understand 
that the force exerted to do this was 
a considerable amount. 


Fig, 162 1ssa “picture sol cavery 
old Packard transformer built some 
twenty-six or twenty-seven years ago. 
It had only one dead short on it, and 
you can plainly see what happened. 
The pancake coils in some places be- 
came quite chummy, and in other 
places endeavoured to get as far from 
each other as they could. 

The picture does not show the 
spacers as they were evidently re- 
moved before the picture was taken. 
It had the supposedly usual number 
of spacers between the pancakes but 
the force was sufficient between the 
spacers to distort the coils sufficiently 
to cause short circuits and the event- 
ual breakdown. 
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Putting Hydro to Work on 
the Farm 


By H. J. Edwards, Assistant Engineer, Municipal Engineering 
Department, H.E.P.C. of Ontario 


HE Milton Rural Power Dis- 
trict is proud of R. T. Wil- 
son, who lives on the eastern 
boundary of Milton and puts 

on a daily demonstration of how to 
make Hydro work on a farm of 195 
acres. Seventeen years ago the ser- 
vice was installed in the house and 
barn, and the illustration shows what 
Mr. Wilson has done in his spare time 
to make the service work for him. 


A five horsepower motor bought in 
1922 has been operating a work bench 
lathe, two grinders for sharpening 
farm tools, a rip-saw, water pump, 
grain grinder, hay lift, and two grain 
elevators and distributors in the gran- 
aries. Most of the equipment has been 
assembled from scrap material and in- 
stalled by Mr. Wilson and it is this 
feature which is most interesting. 

It was a simple matter to belt the 
Vessott 614 inch burr plate chopper to 
the 5 horsepower motor and grind 
2,000 bushels of grain per year, but 
who would think of adding an old 
steam engine fly-ball governor to the 
chopper to prevent overloading on the 
motor. 

One experience with some wet grain 
which plugged the chopper and there- 
by caused some damage to the motor 
windings, set Mr. Wilson to contriv- 
ing a gadget to shut off the current, 
if a similar accident should occur 
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while he was busy in some other part 
of the barn. An old steam engine 
governor was found and installed on 
the chopper and a cord connection ar- 
ranged between the governor and the 
motor switch. After starting the 
chopper the cord is slipped over the 
handle of the switch and the arrange- 
ment is such that should the chopper 
slow down due to plugging and over- 
loading the motor or belt drive, the 
fly-balls allow a weight to drop and 
pull the switch on the motor. It actu- 
ally works. 

The problem of fine and coarse chop 
was solved by the installation of a 
home-made shaker screen which sep- 
arates out fine pig feed as required. 

The pump on the 26 foot well is 
connected to the line shaft through an 
old car transmission for speed control, 
and the pump jack is counterweighted 
with scrap iron for smooth operation. 
Water is pumped into a tank of sev- 
eral hundred gallon capacity, with a 
float so arranged that when the tank 
is full an old brass sleigh bell is struck 
by the set screw in the line shaft 
coupling and signals that it is time to 
shut off the pump. 

The line shaft extends into a work 
shop where Mr. Wilson repairs equip- 
ment and plans new gadgets to ease 
his labours. The rip-saw installed in a 
manger roughs out pulleys from plank- 
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Hay hoist made from a piece of 5 in. well casing and clutch, transmission and 


two brake drums of an old automobile. 


ing and these are turned in the wood 
lathe or in position on the line 
shafting. 

Upstairs in two granaries is shaft- 
ing connected to the 5 horsepower 
motor so that the cleaning and stor- 
ing of grain is no work at all. The 
grain runs from the separator, or the 
fanning mill when used, into elevators 
which lift it to chutes or a screw con- 
veyer and from there it is dropped 
into the proper bins. 

The hay hoist shown is driven from 
the granary shafting and delivers hay 
to any of the three mows in the barn. 
It was made from a piece of 5 inch 
well casing, a car clutch and transmis- 
sion and two brake drums from old 
cars. Two hand lines control the 
clutch and brake, and the drum is free 
running for ease in pulling back the 
forks. This cost Mr. Wilson about 


Grain elevator and conveyer in the rear. 


$12.00 for parts and some welding and 
is a splendid illustration of his handi- 
work as a farm mechanic. 

All grain and fodder grown on the 
185 acres under cultivation is fed to 
beef cattle and pigs and no labor is 
hired. Mr. Wilson finds that Hydro 
replaces the hired man and saves 
money. 

Cutting the grass around the house 
was about the hardest job on the farm 
until a small motor was belted to the 
knives on the lawnmower and con- 
nected to the yard outlet by a rubber 
covered extension cord. Mrs. Wilson 
now finds that guiding the lawnmower 
is as easy as taking a walk among the 
pine trees that surround the yard. 

A son of 18 and a daughter of 14 
years assist in the farm work, but 
since Farmer Wilson put Hydro to 
work there is not much for them to do. 
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Vagaries of the Earth’s 
Magnetism 


ODERN scientists have dis- 
covered many facts about 
the earth’s magnetism 
which are fully as remark- 

able as the fantasies of the magnetic 
mountain in the Voyage of Sinbad 
the Sailor. 

There are indeed real “magnetic 
mountains” consisting of extensive 
deposits of iron ore; but they can- 
not produce the effects which some 
people attribute to them—they can- 
not pull nails out of ships nor make 
automobiles run up hill. However, 
these deposits of iron ore do strongly 
affect a magnetic compass in sur- 
rounding regions. Close to one of 
these deposits the compass-direction 
may be completely reversed. Near 
one such region along the Alaskan 
coast, the compass loses its direc- 
tive force and becomes utterly use- 
less as an instrument of navigation. 

The magnetic effects of such 
bodies, although highly concentrated, 
are relatively insignificant as com- 
pared with the magnetic effect of all 
the substance of the earth. For 
example, at a distance of a few miles 
the effect of one of these regions is 
frequently undetectable, while the 
earth’s magnetic action extends many 
thousands of miles out into space. 

We know that practically all the 
earth’s magnetism is due to causes 


From a G.E. Science Forum talk by Dr. 
J. A. Fleming, Director, Department of Terrestrial 
Magnetism, Carnegie Institution of Washington, 
Washington, D.C. 
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deep within the earth. In view of 
this deep-seated nature of the earth’s 
magnetism, it would appear. ex- 
tremely remarkable if any appreciable 
changes were to occur in it. Yet 
changes do occur—changes of aston- 
ishing magnitude. For instance, 
Scientific observations made at Lon- 
don between about 1600 and 1800 re- 
vealed that during this period the 
compass-direction had changed by 
over 85 deg. 


One is thus encouraged to specu- 
late on how great the changes in 
compass-direction might be in the 
course of many thousands of years. 
Since the compass came into use 
only a few hundred years ago, we 
cannot obtain this knowledge from 
written records; other methods must 
be found for the acquisition of this 
important information. 


An ingenious method for ascertain- 
ing the compass-changes in past ages 
—even in past geologic epochs—is 
being employed at the Carnegie In- 
stitution’s Department of Terrestrial 
Magnetism. It consists of measuring 
what might be called the fossil mag- 
netism of rocks in age-old deposits 
in oceans and lakes. Many sedimen- 
tary rocks contain small quantities of 
magnetic material. As the rocks were 
formed by particles settling in quiet 
water, the tiny magnetic particles be- 
haved like compasses and pointed to- 
ward what was then the magnetic 
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north. After these miniature com- 
passes settled to the bottom with 
their north ends north, they were 
locked into place by other particles 
falling on top of them. Thus by find- 
ing out which direction is indicated 
by these miniature compasses im- 
bedded in rocks, we can learn the 
direction of the earth’s magnetism at 
the time the rocks were formed. 

The compass-changes that have 
been mentioned take place slowly— 
so slowly that many years pass be- 
fore they become appreciable. But 
there are also temporary changes 
which take place much more rapidly. 
This class of variations includes the 
daily changes in compass-direction 
and the erratic, violent fluctuations 
which, because of their irregular 
character, are called magnetic 
storms. 

Magnetic storms may occur at any 
time. Unlike thunderstorms, they 
occur without any warning. They 
affect compass-needles all over the 
world simultaneously. During the 
past two or three years, magnetic 
storms have been unusually common 
because sunspots, which we know 
are associated with magnetic storms 
in some peculiar way, have been very 
numerous. 

One of the most violent of these 
storms ever recorded occurred a year 
ago last April. Compass-changes 
amounting to several degrees oc- 
curred within an hour. London 
experienced a change in compass- 
direction greater than 5 degrees, 
the largest ever observed there dur- 
ing a storm in 90 years. Accom- 
panying this storm were unusually 


brilliant displays of the northern 
lights. 


Scientists have known for many 
years that the primary causes of the 
compass-changes during magnetic 
storms have their origin above the 
earth’s surface. Presumably these 
are electric currents flowing in the 
high layers of the atmosphere and 
beyond. If so, these currents amount 
to millions of amperes during the 
most severe storms. Calculations of 
the energy involved in magnetic 
storms show that during the great 
magnetic storm of April, 1938, the 
expenditure of energy was more than 
20 times as great as could be sup- 
plied by all the electric power plants 
in the United States working at the 
same time! 

The average man is not directly 
concerned with electric currents flow- 
ing far above his head or brilliant 
flashes of light in the northern skies, 
but he is directly concerned with 
some of the effects of the magnetic 
storms, for example, the interference 
with radio tranmission. Radio waves 
are transmitted over great distances 
because they are reflected back to 
the earth by the electrified regions 
of the upper atmosphere; otherwise, 
they would pass off into space and 
not follow the curved surface of the 
globe. During magnetic storms these 
upper layers of the atmosphere are 
greatly affected, with resultant im- 
pairment of radio transmission. So 
close is this connection that radio 
methods are actually being used to 
study the changes in the earth’s 
magnetism. 

Thus, considering all these things, 
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one may question whether the fan- 
tasies of Sinbad the Sailor and other 
authors of imaginative tales are 
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really more extraordinary than the 
real facts which Nature has set be- 
fore us.—General Electric Review. 
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Experience With Overhead 
Shielded Primary Cable 


By G. L. Lillie, Assistant Distribution Engineer, 
Toronto Hydro-Electric System 


(Continued from November) 


The shielding of all aerial cables 
is connected electrically and mechan- 
ically to the common neutral wire at 
every alternate pole. Five-eighth inch 
copper ground clamps are ordinarily 
used, but where the armour is alum- 
inum, special composite clamps are 
employed. 

So very closely related is the devel- 
opment of the transformer mounting 
at the load end of the cable, with the 
cable itself, that an outline of its 
history must be included. Until 1932 
transformers on cable extensions were 
hung on crossarms on 35 foot cedar 
poles and connected to house lighting 
secondary bus and to primary cable 
with weatherproof wire leads (Fig. 
26) just as if they were on main line 
poles. As this transformer pole in 
each case replaced a concrete and had 
similar poles on either side of it, we 
received many complaints about its 
appearance, both with regard to the 
pole itself and the transformers 
thereon. The general public could not 
see that we had eliminated the need 
for perhaps four or five other cedar 
poles with crossarms, but only that 
we had replaced an inconspicuous 
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Fig. 26—Two transformers mounted 
on a 85 ft. cedar pole. 


pole in front of their house with an 
ugly one and put some large iron 
boxes on it. It, therefore, became ad- 
visable to improve methods of trans- 
former installation. Either cedar pole 
mounting had to be made more sightly 
or transformers erected on concrete 
poles. The latter was first accom- 
plished in 1932. (Fig. 27.) A modi- 
fied 28 foot concrete pole was first 
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Fig. 27—Transformer hung on a con- 
crete ole. 


used, the only difference being that a 
hole was cast in the pole to take a 
through-bolt for supporting steel 
transformer arms and a ground wire 
down through the pole was included. 
Since then 196—25 kw. transformers 
have been so erected, a standard pole 
now being used with clamp for hold- 
ing transformer bracket and _ the 
ground wire dispensed with and cases 
grounded to common neutral only. 
Until 1937 these transformers were 
installed singly on adjacent poles. 
They are now hung on one pole, back 
to back (Fig. 28), thus lowering costs 
and eliminating losses in secondary 
neutral connection between them. 
Lightning arresters are not in- 


Fig. 28—Two transformers mounted 
on a concrete pole. 


stalled on transformers supplied by 
shielded primary cables. An arrester 
is required at the line or supply end 
of the cable, but as there is generally 
one already at this point, further 
economy results. | 

On cedar poles, used for trans- 
former erection in concrete leads, im- 
proved methods were also tried. As 
the wire arrangement on concrete 
poles is essentially vertical, the hori- 
zontal line crossarms were discarded 
and the cable deadended on the peak 
of the pole. The shielded primary 
lead was then run down the face of 
the pole as previously described, or 
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Fig. 29—Two transformers on a 30 ft. 
cedar pole. 


more directly, using wire cable grips, 
from deadend to cutout on end of the 
transformer crossarms. With this 
arrangement, a 30 foot pole (Fig. 29) 
can now be used in place of the 35 
foot (Fig.'30) previously required, 
and a much less conspicuous installa- 
tion results. 


As the first types of cable installed 
were of an experimental nature, it 
was quite to be expected that some 
troubles would develop. By their oc- 
currence, we have benefitted, and 
eliminated weak points in design, in- 
stallation, and operation. Cutouts 
are installed at supply end of all cable 
extensions to isolate and clear possible 
faults. Where transformers. thus 
supplied, are banked with others on 
open line construction, no interrup- 
tion to the consumer results. Should 
a fault occur in the cable, feed back 
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Fig. 30—Transformer mounting on 
85 ft. pole replaced by Fig. 29. 


from secondaries blows the trans- 
former fuses and the cable is thus 
made dead. 

Since 1931, there have been 55 
breakdowns necessitating minor re- 
pairs. (Table No. 4.) The total cost 
of this maintenance has been approx- 
imately $1,423 over eight years, $177 
per annum, or 1.27 per cent of total 
investment. These faults have occur- 
red in 37 out of 267 installations or 
approximately 13.5 per cent. In 
analyzing cause of these breakdowns, 
it ig seen that the majority (22 out 
of 55) were due to pressure on the 
insulation due to angles in the line, 
and that all but three of these took 
place with one make of cable; which 
we now know to have a particularly 
soft insulation. The next largest 
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TABLE NO. 4 
55 FAULTS:—SINCE 1930 


Year 


1932 


1933 


1934 


1935 


1936 


1937 


1938 


1939 


At angle, | Senet nie: nines A Due to 
due to aa pparently external 
lateral Due to insufficient ee due to mechanical 
pressure clearance between bared | % joee a lightning damage 
conductor and shield oS 
era o | Bicleteree spear ll sane | "Sal chernall eels a7 ters alee ae a 
BO ier tet Geil. |e fe ho whet (a aes eal | meee 
Li S20 Sho O2N al Ole AT 
St Our eit 91 | 11 
Apheg Sell 
Si vee aed 
O93 alt 
13}) 944) S LE OMG alla sot 14 19) 79019 
14), SiO IL O07 45 Caused by 
ie eS ep toa iO a fer wrong type 
16), OS hid 7 1208 4 of deadend 
1S) So. 41 clamp 
PAN eataret a ial el ZO PF OSMe LIA 2221684216 
231=-ounoLt 
26} 119 | 14 |27| 118 | 14 |24| 189 | 19 
26| 92 | 11°)25)e184ei 18 
29} 184 | 18 
30} 24 6 
31} 122 | 14 
Soleo. [abe VA este a Ea 34| 125 | 15 
oof fo end Caused by 
falling sign 
S51 SOC SEP SGhi oe lets 
3D 122-44 137i 1027S 
40}. 82 | 11 |41] 186 | 18 
(bronze clamp) 
46] 94] 11 43} 10] 7 |44] 185 | 18 42| 146 | 14 
47; 80} 11 45} 84] 11 Caused by 
falling tree 
48} 80 | 11 49| 110 | 15 
Caused by 
tree growth 
51] 181 | 18 |52| 243 | 18 50| 182 | 18 53| 71 | 11 
(under wire Same as for 
grip) No. 19 
54| 120 | 14 55| 80 | 11 
Caused by 


falling tree 
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cause of trouble was due to insuffic- 
ient clearance between armour and 
conductor bared in making deadends 
and joints. These all occurred on 
strain insulator deadends, except in 
one case of a bronze clamp deadend, 
and another of a wire grip. These, 
excepting the wire grip, are no longer 
used, though if properly made should 
give no trouble. Eleven cases of 
trouble were traced to breakdown be- 
tween shield and conductor in splices 
or “Y” joints. With the exception of 
the occasional line splice, these joints 
are no longer required. We have had 
five cases which might be due to de- 
fects in material or to injury done 
during erection. In each case break- 
down took place between supports, 
where there was no apparent possi- 
bility of outside mechanical stress 
after installation. Another puncture 
we blamed on lightning, and in four 
other instances, one fault was caused 
by a falling sign, two by falling trees 
and fourth by wear of a tree branch. 
There were also two cases of clamp 
type grips being installed on tape 
shielded cable with unfortunate re- 
sults. With one exception no faults 
have occurred on any installation 
made since January, 1935. As lateral 
stress in angles is now removed, and 
joints and splices at deadends are out, 
we consider that not more than 10 of 
these cases of trouble would have 
occurred, if cable had been erected 
under present-day conditions. This 
would mean a total maintenance cost 
of approximately $270 for 8 years. 
Few tests have been made on cable 
samples, as manufacturers’ guaran- 
tees have been considered ample for 
our needs. In mechanical strength 
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we have found all makes equally sat- 
isfactory, medium hard drawn copper 
usually being employed in tape 
shielded cable. With wire armour 
the construction is, of course, even 
more rugged. Weight per foot has 
varied from 28 to 40 pounds per 100 
feet, depending on the type of shield- 
ing used. This is: less ~ than 
No. 0 w.p.t.b. wire (42.5 lb.). 


In preparing specifications for the 
purchase of shielded primary cable, 
we have been principally concerned in 
obtaining some common ground for 
competitive purchasing. Where there 
are several interested manufacturers, 
they must be given an equal basis for 
estimating comparable costs. With 
this in mind, a definite choice had to 
be made in the type of insulation, 
shielding, etc. Varnished cambric 
insulation had proved quite satisfac- 
tory, but with the improvements in 
rubber, it was decided to concentrate 
on this for the time at least. Refer- 
ence was made to the A.S.T.M. re- 
quirements and a compromise in the 
best designs of the various manufac- 
turers was selected. 

We call for a seven wire stranded 
conductor, although solid wire has 
been used with success. Individual 


_wires are to be medium hard drawn, 


and tinned. The insulation shall con- 
tain not less than 40 per cent of best 
quality Hevea rubber, which has not 
been previously used, and shall also 
conform to the following physical 
properties: (See top of next page). 
The oxygen bomb test is not called 
for. Thickness of insulation shall be 
8/64 inch, minimum thickness to be 
not less than 90 per cent. of the 
average. High voltage test is not less 
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Tensile Strength, lbs. per sq. inch .......... 
Tensile Strength, at 200 per cent elongation, Ibs. per sq. inch ...... — 
Elongation at rupture, per cent ............... 


Maximum Minimum 


—which are greater than called for by A. ord M. 


Set in 2 inch gauge length, inches ........... 


Depreciation in tensile strength and elongation after Ceer oven 
test at a temperature of 157 deg. Fahr. for a period of 96 


hours, {per Cent sae we mee: 


eg igo — 2,000 

500 
Sue a age Gea SE eee ee ee — 500 
gdh SSE Pee ARIE So ee 3 —- 
Pe heat UE NS a es es ee 15. 


—which is the same as called for by A.S.T.M. 


than 10,000 volts for 5 minutes on 
each reel length of cable, after 12- 
hour immersion in water. Insulation 
resistance must be not less than 7,900 


megohms per 1,900 feet at 60 deg. 


fahr. 

Over the insulation a closely woven 
cotton tape, rubber faced on one side 
and of minimum thickness of .010 
inches shall be applied with at least 
1, inch overlap. The shielding shall 
consist of 2 soft copper tapes of *4 
inch maximum width and of mini- 
mum thickness of .005 inch each, heli- 
cally applied in the same direction 
with the outer tape approximately 
centred over the spaces between the 
convolutions of the inner tape. Some 
makes were previously supplied with 
a fabric tape over the shielding but 
we have eliminated the necessity of 
this. An overall braid is called for, 
of closely woven cotton hawser cord 
of minimum thickness .050. inch 


saturated with a preservative coating 


and finished smooth and free from 
tackiness. These specifications we 
consider aS a minimum requirement, 
which will no doubt be improved from 
time to time. 

In conclusion, our experience has 
been, that non-leaded shielded prim- 
ary cable, though far from a perfect 
product, has great possibilities and 
that for saving, safety and sightliness 
it serves a very useful purpose in the 
modern electrical distribution system. 
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Correction 


In the article “Who Invented the 
Telescope”, page 349 of The Bulletin 
for November, the year of Chester 
Moor Hall’s work on the telescope 
should have been given as 1738. 
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Airplane view of the Grand Coulee dam under construction. 


The natural 


storage basin is in the upper centre. 


Modern Builders Surpass 
Old Egyptians 


OLDING in check the mighty 
Columbia at a point where 
it flows through a _ lava- 
rimmed, 1,600-foot deep 

chasm, in the State of Washington, 
the builders of the Grand Coulee dam 
will dwarf the efforts of Cheops, to 
whom is accredited the largest of 
the pyramids at Gizeh, Egypt. A 
booklet published by Souvenirs Com- 
pany, Coulee Dam, Washington, en- 
titled Grand Coulee Dam,—The 
Eighth Wonder of the World—gives 
data on the construction of the pro- 
ject from which the following have 
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been taken giving an idea of the 
immensity of the undertaking. 

The dimensions of the pyramid, 
which was built between 3733 and 
3700 B.C., are given as covering 13 
acres at its base and its original 
height 482 feet. In comparison to 
the ancient cathedral of the dead, 
the Grand Coulee dam will have a 
base of nearly four ‘times that of the 
pyramid at Gizeh and the height 
above the lowest rock will be 550 feet. 
The top thickness of the dam will be 
30 feet along its 4300-foot course. 
The dam has a footing of 500 feet in 
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width. Throughout the dam there will 
be eight miles of galleries to serve 
for gate inspection and _ control, 
drainage, grouting, cooling and other 
purposes. 


The excavation necessary to con- 
struct the dam was in excess of 
22,000,000 cubic yards of dirt and 
stone. As the excavation was getting 
under way, about 33,000 feet of dia- 
mond drilling were put down into the 
granite foundation on which the dam 
rests. These drillings varied on occa- 
sion from 660 to 880 feet. This was 
necessary to determine the strength 
of the rock formation and that the 
bedrock was of uniform character. 
To seal cracks and crevices in the 
rock five rows of holes, 30 feet deep 
and 20 feet apart, alternately were 
drilled under the upstream side of 
the dam and completely across the 
canyon. A grout of cement and water 
under pressure was then forced down 
through the drilled holes in the rock. 


All construction equipment is de- 
signed to perform the maximum of 
work with a minimum of manual 
labour. Electric shovels and con- 
veyors move 25,000 cubie yards of 
pit-run sand and gravel in a day. 
The bulk cement is transported to 
the dam in box cars which are emp- 
tied by a machine which blows the 
cement through a hose and pipe to 
the storage for the mixers. As many 
as 60 cars a day can be handled in 
this manner. Four mixers of four 
yards capacity each have established 
a world record in that 20,684 yards 
of concrete were poured in a single 
day. When the dam is completed a 


total 10,370,000 cubic yards of con- 
crete will have been used. 


The water held in check will form 
one of the largest artificial lakes ever 
created by the hand of man, extend- 
ing, as it does, 151 miles up river, to 
the Canadian border. Storage in the 
lake will amount to 10,000,000 acre 
feet, and the elevation of the water 
will be 1,292 feet above sea level. 


If the mass of concrete were per- 
mitted to cool naturally it is esti- 
mated it would shrink 8 inches in its 
4,300 feet of length. To pre-cool and 
pre-shrink the concrete mass to as- 
sure that there will be no future con- 
tracting, one-inch tubes are laid 
approximately five feet apart, extend- 
ing upward from the base of the 
dam. When the dam finally is com- 
pleted, the masonry will hold 2,000 
miles of such piping. Cold river 
water is circulated through the tub- 
ing to provide the necessary cooling 
process to assure correct ripening 
of the concrete mixture. It is esti- 
mated that by the time the dam is 
completed, heat equivalent to that 
liberated by the burning of 30,000 
tons of coal will have been exhausted 
by the huge tempering system of 
water cooling. 


The project includes plans for 
irrigating 1,200,000 acres of land, for 
which purpose 12 pumps (two being 
regarded as spares) will be installed. 
Each pump will have a capacity of 
1600 cubic feet per second and will 
elevate sufficient water to irrigate 
120,000 acres of land. 

For power purposes provision is 
made for the installation of 18 tur- 
bines each rated at 150,000 horse- 
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Construction picture of the dam, irrigation tunnels shown at the upper left. 


power. The generator capacity of 
each will be 108,000 kilowatts and 
the ultimate capacity of the electrical 
plant 1,981,500 kilowatts including 
three 12,500 kilowatt station service 
units. Each of the turbines will 
weigh 1,500,000 pounds and each gen- 
erator 2,000,000 pounds. These are 
30 per cent. greater in capacity than 
the largest built to date—those in- 
stalled at Boulder Dam, each of which 
is rated at 82,500 kilowatts capacity. 
Water to each of the units will be 
delivered through an 18-foot steel 
penstock. At full load the water 
will enter the penstock at the rate of 


141 tons a second. Under this condi- 
tion, enough water will pass through 
each turbine in a single day to pro- 
vide thirty gallons per capita for over 
80,000,000 persons. 

The work is carried on night and 
day, seven days a week, 7,000 men 
having been on the pay-roll at one 
time. This in turn has caused a 
population of 15,000 persons in the 
vicinity of the site. 

The project will be a man-built 
giant, whose power will transmit life 
to a barren soil, as well as bring con- 
venience to man as an individual and 
a new prosperity to industry. 


INDICI! 
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Convention Programmes 


HE Annual Meeting of the 

Ontario Municipal Electric 

Association and the winter 

convention of the Associa- 
tion of Municipal Electrical Utilities 
will be held concurrently at the Royal 
York Hotel, Toronto, on February 6th 
and 7th, 1940. 

The programmes of the two Asso- 
ciations have been arranged so that 
there will be two joint sessions, 
namely, on the afternoon of each day. 
On each morning each Association 


will hold its own separate session. 


They will follow the general practice 
of meeting together for the convention 
luncheons and dinner; the luncheon 
on Wednesday, February 7th, being 
the regular weekly meeting of the 
Electric Club of Toronto which the 
two Associations will attend as guests. 


* * * * 


Accident Prevention 
Meeting 


On the evening preceding the con- 
vention, Monday, February 5th, there 
will be a dinner meeting at the Royal 
York Hotel beginning at 6.00 o’clock, 
arranged by the Electrical Employers 
Association of Ontario. There will be 
a number of short addresses on the 
work of Accident Prevention and also 
a general Round Table conference. 
This is a variation from the former 
practice of having one long speech on 
a general subject, it being believed 
that more benefit can be derived by 
short discussions on a number of sub- 
jects than by devoting the evening to 
one long address. Officers of the Elec- 


trical Employers Association and also 
its Managing Committee will be 
elected at this meeting. 


* % * % 


O.M.E.A. 


The programme of the Annual Con- 
vention of the Ontario Municipal Elec- 
tric Association has been tentatively 
arranged as follows :— 
Monday—February 5dth. 

Evening. 

8.00 o’clock—Executive Committee 

Meeting. 

Tuesday—February 6th. 

Morning. 

Registration. 

10 o’clock—Convention Session. 

Afternoon. 

12.30 o’clock—Convention Luncheon 

with A.M.E.U. 

Address by Dr. T. H. Hogg, Chair- 


man, The Hydro-Electric Power 
Commission of Ontario. 

2.30 o’clock — Convention Session 
with A.M.E.U. 


Paper on Public Relations by E. V. 
Buchanan, General Manager, The 
Public Utilities Commission, Lon- 
don. 

Question Box. The balance of the 
afternoon will be devoted to answer- 
ing questions from an organized 
question box. 


Evening. 

6.30 o’clock — Convention Dinner 
with A.M.E.U. 

Address. (The speaker will pos- 


sibly be the Honourable M. F. Hep- 
burn, Prime Minister of the Prov- 
ince of Ontario). 
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Wednesday—February 7th. 


Morning. 

9.30 o’clock—Convention Session. 
Afternoon. 

12.30 o’clock—Convention Luncheon 
with A.M.E.U. and the Electric 
Club of Toronto. 

Address — “Recent Advances in 
Radio”—By Dr. W. R. G. Baker, 
Manager, Radio and Television De- 
partment, General Electric Com- 
pany, Bridgeport, Conn. Dr. Baker 
will deal particularly with the new 
system popularly known as Static- 
less Radio and may also say some- 
thing about television. 

2.30 o’clock — Convention Session 
with A.M.E.U. 

This session will be under the direc- 
tion of R. T. Jeffery, Chief Munici- 
pal Engineer, The Hydro-Electric 
Power Commission of Ontario, 
Toronto. 

Executive Committee Meeting—The 
New Executive will meet immedi- 
ately following the close of this 
session. 


A.M.E.U. 


The foregoing tentative programme 
of the O.M.E.A. Annual Meeting out- 
lines the sessions as also the conven- 
tion luncheons and dinner to be held 
jointly with the A.M.E.U. In the fol- 
lowing outline of the programme of 
the winter convention of the Associa- 
tion of Municipal Electrical Utilities, 
the reader is referred back to the On- 
tario Municipal Electric Association 
programme for such parts as are to be 
held jointly and only the details of 
the separate sessions are listed. 
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Tuesday—February 6th. 
Morning. 
Registration. 
10.30 o’clock—Convention Session. 
Reports of Committees. 
Afternoon. 
12.30 o’clock—Convention Luncheon 
with O.M.E.A. 
(See O.M.E.A. programme. ) 


2.30 o’clock — Convention Session 
with O.M.E.A. | 

(See O.M.E.A. programme. ) 
Evening. 
6.30 o’clock — Convention Dinner 
with O.M.E.A. 


(See O.M.E.A. programme. ) 
9.00 o’clock—Executive Committee 
Meeting. 

Wednesday—February 7th. 

Morning. 
9.30 o’clock—Convention Session. 
Paper—‘‘Unit Substations’”—By C. 
H. Hutton, Chief Engineer, Hamil- 
ton Hydro-Electric System, Hamil- 
ton. 
Paper—“‘The Operation of a Large 
Electric Power System”—By John 
Dibblee, Assistant Chief Engineer, 
The Hydro-Electric Power Commis- 
sion of Ontario, Toronto. 
Afternoon. 
12.30 o’clock—Convention Luncheon 
with O.M.E.A. and the Electric 
Club of Toronto. 

(See O.M.E.A. programme. ) 


2.30 o’clock — Convention Session 
with O.M.E.A. 
(See O.M.E.A. programme.) 
* * * %* 


A.M.E.U. Election 
Ballot 


The election of officers of the Asso- 
ciation of Municipal Electrical Utili- 
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ties will take place on Tuesday, Feb- 
ruary 6th. Delegates will receive their 
ballots on the morning of that day and 
up to the opening of the afternoon 
sessions. Immediately after the open- 
ing of this session the ballot will be 
closed and the scrutineers will report 
the results of the elections before that 
session adjourns. The ballots will 
show the following as candidates :— 
PRESIDENT—A. B. Manson, Stratford. 
(Acclamation. ) 

VICE-PRESIDENT—C. E. Brown, Mea- 
ford, and H. R. Hatcher, Galt. 
SECRETARY—»s. R. A. Clement, 
H.E.P.C. of Ontario, Toronto. (Ac- 
clamation. ) 

TREASURER—George E. Conn, H.E.P.C. 
of Ontario, Toronto, and S. E. Preston, 
H.E.P.C. of Ontario, Toronto. 


GPO 


ZS) 


DIRECTORS (from the Membership-at- 
Large)—A. W. Bradt, Hamilton; S. 
W. Canniff, Ottawa; W. R. Catton, 
Brantford; J. W. Peart, St. Thomas; 
C. E. Schwenger, Toronto, and P. B. 
Yates, St. Catharines. 

DISTRICT DIRECTORS— 

NIAGARA DISTRICT—V. A. McKillop, 
London, and O. M. Perry, Windsor. 
GEORGIAN BAY DISTRICT—R. S. King, 
Midland, and J. R. McLinden, Owen 
Sound. 


EASTERN DISTRICT—R. J. Smith, 
Perth. (Acclamation.) 

CENTRAL DISTRICT — R. O. Quick, 
Brighton, and George F. Shreve, 
Oshawa. 


NORTHERN DISTRICT—(To be nomin- 
ated. ) 
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